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STANDARD W-BEAM

NESTED W-BEAM GUARDRAIL PAY LIMITS

(26.67 m FOR 3.81 m SPAN OR 30.48 m FOR 7.62 m SPAN)

STANDARD W-BEAM

GUARDRAIL PAY LIMITS

NESTED W-BEAM RAIL

GUARDRAIL PAY LIMITS

SINGLE

W-BEAM RAIL \

NESTED W-BEAM RAIL

O] 6 SPACES AT 1.905 m = 11.43 m NESTED W-BEAM RAIL 3.81 m SPAN, NO SPLICE (QMIT | POST) 6 SPACES AT 1.905 m = 11.43 m NESTED W-BEAM RAIL O]
7.62 m SPAN (OMIT 3 POSTS)
SINGLE
W-BEAM RAIL €= A—= B— SINGLE W-BEAM
\‘ fRAIL
| - = =] | | = |
= e — -~ e —— - — feopeerr — — — — 1 — — - o A= ——=
[ 1T
B | S—§ E— S — S — | — — — — — E—§ —
I I || I I E - I c—= L I | || || || ||
I I || I || r r Mo e e oo - i M || || || ||
I I || I || || I Iy OBSTRUCTION N il || 1 || || || ||
I [ (. [ (. (. I (. [ [ (. I (. (. (. (.
o - - o - - o 200 CLEAR *~ | 3.26 m (MAX. ) FOR 3.81 m SPAN b 1 - 1 = = = =
(MIN. ) | ! I
7.07 m (MAX.) FOR 7.62 m SPAN A <) B !
g DRECTION
OF TRAFFIC
STANDARD
STANDARD W-BEAM NESTED W-BEAM GUARDRAIL PAY LIMITS (30.48 m FOR 5.715 m SPAN) W-BEAM
GUARDRAIL PAY LIMITS GUARDRAIL
0) 6 SPACES AT 1.905 m = 11.43 m NESTED W-BEAM RAILL ® 5.715 m SPAN (OMIT 2 POSTS) 7 SPACES AT 1.905 m = 13.335 m NESTED W-BEAM RALL ® PAYG'-)'M'TS

SINGLE
W-BE AM
| RAL

f f P
] B S | ——) N —— B ——
I I I I | - | C—~ - o o I I I I
I (. (! (. [ 1 [ F————— T T ————— ] (N 1 [ (. I (. I
I (. (! (. [ I (. | OBSTRUCTION | [ (. [ [ (. [ (.
I (. (! (. [ I [ | | (! (. [ [ (. [ (.
o o 200 CLEAR "7 5.165 m , (MAX. ) ) - - -
(MIN. ) ‘ )
DIRECTION
< OF TRAFFIC
STANDARD W-BEAM GUARDRAIL POSTS AND BLOCKOUTS (D 6 CRT POSTS (PDEO9%) WITH TWO STANDARD WOOD BLOCKQOUTS (PDBO!1%) EACH STANDARD W-BEAM GUARDRAIL POSTS AND BLOCKOUTS @

X

X

X

:

OBSTRUCTION

X

X

X

S

—

1830

~

550
| \
N N\ Q N N
A RZRS
405 |
|
700

e

SECTION A-A

STANDARD WOOD

BLOCKOUTS (PDBO1 %)

@

WASHER (FWC16a%)
AND RECESS NUT
(FBBO5 %)

MI6 x 635
GUARDRAIL
BOLT (FBBO5%)

90 DIA. HOLES

CONTROLLED
RELEASING
TERMINAL (CRT)
POST (PDEO9*)

—

1830

STANDARD W-BEAM
GUARDRAIL POST AND
BLOCKOUT

WASHER (FWC16a%)
AND RECESS NUT
(FBBO5 %)

MI6 x 457

2 GUARDRAIL

BOLT (FBBO4%)

B y \\@
550 \
QNN

1105
SECTION B-B

SECTION C-C

NOTES:

(D SEE DTL. DWG. NO. 606-05A AND 606-058
FOR STANDARD W-BEAM GUARDRAIL AND ASSOCIATED
HARDWARE.

@ USE TWO STANDARD W-BEAM RAILS
(RWMO2a-b* OR RWM22a-b%) FOR NESTED
W-BEAM.

LAPPED NESTED
W-BEAM RAILS

Q) LAP ALL NESTED W-BEAM RAIL IN THE
DIRECTION OF ADJACENT TRAFFIC.

GUARDRAIL
BOLT AT POSTS
ONLY

M16 x 51 GUARDRAIL BOLT
AND RECESS NUT (FBBO2%)
(TYP.)

]

@ALL POSTS ARE TO HAVE A SECOND BOLT
HOLE AT 75 ABOVE THE FIRST.

(® THE SPLICE LOCATIONS ON THE 5.175 m SPAN

MAY BE SHIFTED
@®KEEP THE AREA

DOWNSTREAM BY 1,905 m.

WITHIN 1.5 m FROM THE BACK

OF THE RAIL CLEAR OF ANY FIXED-OBJECT

HAZARDS.

* SEE DTL. DWG.

NO. 606-80 FOR SCHEDULE

OF GUARDRAIL HARDWARE.

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 606 606-09

NESTED W-BEAM
GUARDRAIL

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




610 WIDENING ®

PC 3000G CABLE ASSEMBLY
PC 33875G GROUNDLINE STRUT

(=]
® SEE DTL. DWG. NO. 606-05A & 606-058 COMPACT SLOPES TO MEET THE w ’ZECLSQABEQ%T X PC 782G BEARING PLATE
FOR METAL GUARDRAIL {W-BEAM). DENSITY REQUIREMENTS OF STANDARD z 1 GUARDRAIL EXIT SLOT
SPECIFICATION SECTION 203, 03. N WW CUARDRAL EXIT SLS
I
G 3:1 OR
] FLATTER
4 1520
FLATTER
10: 1 OR
i j.’)BI FLATTER
! : : — 15° MAX.
\ Ll ]  — 1 ‘ 305
; PC 62G DEEP !
\ ! ‘ | v 650
i —— : BEAM GUARDRAIL e 305
‘ EgAﬁogui’gEEM ‘ | 50 | ‘ APPROX. RAIL | \EDGE OF SHOULDER OR FACE OF GUARDRAIL
| | ‘ ‘ & POST WIDTH | PC 995A
. ‘ GUARDRAIL EXTRUDER
€ € —~— e

STANDARD W-BEAM

"*DO NOT ATTACH RAIL TO POST P1

| MIO x 38 HEX HEAD BOLT

\
GUARDRAIL OPTIONAL TERMINAL SECTION PAY LIMITS \
PAY LIMITS® | |
8 SPACES AT 1.905 m = 15.24 m I
M6 x 31 Mi6 x 31 DO NOT ATTACH RAIL TO DO NOT ATTACH

|
|
|
|
|
H
|

W/ WASHER, HEX NUT & FENDER
WASHER (PLACE FENDER WASHER

|
i AT INSIDE POST FLANGE)
|

bt |- ——@——

],4 JE E N

T+ —— = A;AﬂgA;A;u

=5 @ e

‘ |
| |
SPLICE BOLTS & NuTS | T | SPLICE BOLTS & NUTS | | BLOCK AT POST P5 RAIL TO POST P2 | R o A NcHOR BILL OF MATERIAL
‘ I ¥ LAﬁ F»B ! BRACKET ‘ PC aTy DESCRIPTION
,7$7,]Lf. r _ r] I | Il m \ I \ rw S =1 o 606 1 DEEP BEAM G.R. (7.62 m)
IHE i i e ] i 1 || B 626 | 1 | DEEP BEAM G.R. (7.62 m)
550 | ‘ ! ! ! ! ! \K\ 704A ] CABLE ANCHOR BRACKET
L L L] L L = ™ 7826 1 BEARING PLATE, 200 x 200 x 16
Il Il Il Il Il I Il O EgBEgOOG & 995A I GUARDRAIL EXTRUDER
} } } } } } } } } } } } } } || ASSEMBLY | SEE 30006 | CABLE ASSEMBLY
| I I I I I I } } PC 33875G } } DETAIL "K 33006 6 M16 WASHER
I I I I I Il Il R g?gg#DL'NE R 33406 22 M16 HEX NUT
! ! ! ! ! g J | Il I 3360G | 16 | MI6 x 31 SPLICE BOLT
A } } } } 35006 6 M6 x 254 POST BOLT
I I 37016 19 M20 WASHER
PC 33872A POSTS (UPPER) H | 3704GC | 16 | M20 HEX NUT
TRAFFIC SIDE PC 33874A POSTS (LOWER) 370176 | 15 | M20 x 64 HEX HEAD BOLT
37186 I M20 x 76 HEX HEAD BOLT
M20 x 64 HEX HEAD
—~em—— MPACT DIRECTION BOLT W/ WASHER & 39006 2 M24 WASHER
— N FOS KO FHER UNDER 39106 | 2 | M24 HEX NUT
|
V26 x o4 1 40768 6 WOOD BLOCK, 150 x 200 x 350
L] M20 x 76 HEX HEAD PC 33871A POST (UPPER)
HEX HEAD BOLT =] BOLT W/ WASHER & W52 x 12.6 kg/m 4254C | 18 | MIO WASHER
W/ WASHER & WQ S~ - - LOCKWASHER UNDER PC 3000G CABLE 42556 2 M10 FENDER WASHER (38 0.D.)
LOCKWASHER E V HEX NUT ASSEMBLY W/ M24 R
UNDER HEX NUT i MIO x 51 HEX HEAD I HEX NUT & WASHER 4258G | 16 | MIO LOCKWASHE
H fgtlwvA«gHgésnngg I EACH END 42616 2 MIO x 38 HEX HEAD BOLT
HEX NUT 4 MIQ x 1 EX HEAD BOLT MIO x 51 HEX HEAD 4699G | 16 | M20 LOCKWASHER
L | (INSTALL WITH HEAD ON
STRUT SIDE W/ WASHER & 20%&%2’32;5&0“ 6321G | 16 | MIO x 51 HEX HEAD BOLT
DETAIL D VIEW D-D LOCKWASHER UNDER HEX NUT) & LocKu ca05c | 18 | Wio HExX NUT
PC 338734 POST (LOWER) 338714 1 ETPLUS HBA POST PI (UPPER)
NOTE: PC 33875G GROUNDLINE STRUT DETAIL K Wi52 x 12.6 kg/m 338724 7 ETPLUS HBA POST P2 TO P8 (UPPER)
SECTION "A-A" IS SIMILAR _ (AT POST P1) 33873A 2 ETPLUS HBA POST PI & P2 (LOWER)
AT POST PS5 EXCEPT RAIL PC 40768 WOOD BLOCK PC 33872A POST (UPPER)
IS NOT ATTACHED. ROUTED W52 x 12.6 Kg/m 33874A 6 ETPLUS HBA POST P3 TO P8 (LOWER)
\ NOTES: 338756 ] 1981 ANGLE STRUT ET HBA
Mi6 x 254 POST (D THE MI6 FLAT WASHER IS USED UNDER THE NUT, BEHIND THE PQST
175 P BOLT W/ HEX NUT & PC 7826 ONLY. NO WASHER IS USED AT THE RAIL.
WASHER(D SEE DETAIL "H" BEARING PLATE
] @ USE THE ET-PLUS TERMINAL SECTION ON DIVIDED ROADWAYS IF THE
WIDTH IS 7.5 m OR GREATER BETWEEN FINISHED SURFACES. CONSIDER
|~ fy8ren zoig/;uppem TRAFFIC OTHER TERMINAL SECTIONS IF THE WIDTH IS LESS THAN 7.5 m BETWEEN
550 . P < %/ SIDE 4>} }‘ FINISHED SURFACES.
T SEE DETAIL "D" 1 76
— TRAFFIC SIDE = Lo ()FLARE THE END SECTION AWAY FROM TRAFFIC AT A RATE OF 50: 1 FOR
i — N bE %W 15.24 m (ILLUSTRATED). FLARES OF 50: 1 FOR 30.48 m MAY ALSO
> 1 PC 33873A POST (LOWER) I BE USED. THE FLARE MAY BE OMITTED ON ROADS WITH SHOULDERS
- W52 x 12.6 kg/mj\ H GREATER THAN 0.6 m IN WIDTH. ALL DIMENSIONS ARE MILLIMETERS
1800 —! @PLACE A SELF-ADHESIVE OBJECT MARKER ON THE GUARDRAIL EXTRUDER (mm) UNLESS OTHERWISE NOTED.
1090 N bC 33874A POST (LOWER) FACE, HAVING ALTERNATING RETRO-REFLECTIVE BLACK AND YELLOW
VIEW K-K STRIPES SLOPED DOWNWARD AT AN ANGLE OF 45° TOWARDS THE SIDE DETAILED DRAWING
W52 x 12.6 kg/m ON WHICH TRAFFIC IS TO PASS
: REFERENCE DWG. NO.
STACK 2 TO 3 WASHERS B ATTACH REFLECTORS TO TERMINAL SECTION POSTS, PER DTL. DWG. RN 606-13A
3 H ON M20 BOLT BETWEEN NO. 606-05A & 606-058.
POST PLATE & STRUT TO OPTIONAL
— — ALLOW STRUT TO PASS ® AFTER FINAL ASSEMBLY, RECHECK CABLE TO MAKE SURE IT IS TAUT
AND HAS NOT RELAXED. TERMINAL SECTION -
OVER MIO BOLT HEAD ET-PLUS
SECTION A-A SECTION B-B DETAIL H (@ OBTAIN ENGINEER' S APROVAL OF MANUFACTURER INSTALLATION OPTIONS WHEN CFFECTIVE FEBRUARY 3005
(TYP AT POSTS P3. P4, PG, P7 & P8) (AT POST P2) (AT POST P2) SITE CONDITIONS PREVENT THE USE OF THE OPTION SHOWN ON THIS DETAIL. (FE

@®LAP ALL W-BEAM SPLICES IN THE DIRECTION OF ADJACENT TRAFFIC.

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORT AT ION




PC E770 BCT CABLE
ANCHOR ASSEMBLY

PC S785 GROUNDLINE STRUT
® SEE DTL. DWG. NO. 606-05A & 606-058B COMPACT SLOPES TO MEET THE 2 PC ETS0 BEARING PLATE
FOR METAL GUARDRAIL (W-BEAM). DENSITY REQUIREMENTS OF STANDARD z GUARDRAIL EXIT SLOT
SPECIFICATION SECTION 203.03. N W AWAY FROM TRAFEIC
Z|  PC S760 CABLE ANCHOR 31 R
2|  BOX W/ SHOULDER FLATTER
@l BOLTS, STRUCTURAL 1520
NUTS & WASHERS
610 WIDENING ® | | T 10: 1 OR
ﬁ 1 p, FLATTER
= ——— v | .
\ ﬁ : ——— : 15° MAX.
e 1 i |PC S1305 W-BEAM 305
! i E ‘ | | GUARDRAIL END ‘
! ESAg[l)ggi W-BEAM : | —4'50 ' SECTION 305 : \EDGE OF SHOULDER OR FACE OF GUARDRAIL
| | APPROX. RAIL | PC 53000
’ & POST WIDTH IMPACT HEAD el —— TRAFFIC

STANDARD W-BEAM ?*DO NOT ATTACH RAIL TO POST P1

b — |- — @ — {3
®
@ e
B R R R |

—@-
bt |- ——@——HE

\ \ \
GUARDRAIL | | OPTIONAL TERMINAL SECTION PAY LIMITS | |
PAY LIMITS ® ‘ | | | ‘
i | 8 SPACES AT 1.905 m = 15.24 m ‘ : BILL OF MATERIAL
MI6 x 31 SPLICE H [MI6 x 31 SPLICE 1\1 ‘ EﬁBEEGQNCHOR ; PC aTY DESCRIPTION
BOLTS & H.G.R. NUTS [BOLTS & H.C.R. NUTS \ | | | BOX ! 53000 IMPACT HEAD
| : \ : i o A—Bﬁ i A ‘ S1305 W-BEAM GUARDRAIL END SECTION (7.62 m)
I £ — = = B A— = m &l 61205 W-BEAM GUARDRAIL (7.62 m)
?5 +l T T ¥ i L [ i m @Eé?\% ”_ il ‘H HP 1A FIRST POST ASSEMBLY TOP
550 \ ‘ I I I I [ HP1B FIRST POST ASSEMBLY BOTTOM
@ = 5 ) e o HP2A SECOND POST ASSEMBLY TOP
HP2B SECOND POST ASSEMBLY BOTTOM

PC ET70
BCT CABLE
ANCHOR
ASSEMBLY

PC S785
GROUNDL INE
STRUT

1
!
1
1
1
1
1
HP3A [ BREAKAWAY LINE POST TOP
HP3B 6 BREAKAWAY LINE POST BOTTOM
1
!
1
!
6

£750 BEARING PLATE
S760 CABLE ANCHOR BOX
£770 BCT CABLE ANCHOR ASSEMBLY
S785 GROUNDLINE STRUT
P616 ROUTED WOOD BLOCKOUT
8580122 MI6 x 31 SPLICE BOLT
PC $3000 B580904A MI6 x 229 HEX BOLT
L“’EPAADCT B580204A | 28 | MI6 x 51 HEX BOLT
B581002 | 6 | MI6 x 254 H.G.R. BOLT
NOS5 | 29 | M6 HEX NUT
NO50 | 23 | MI6 H.G.R. NUT

C
C
C
C
C
C
ss]
b
C

SEE DETAIL

PC HP3A BREAKAWAY LINE POSTS (TOP}
PC HP3B BREAKAWAY LINE POSTS (BOTTOM)

>

{ T
C

-3

PC HPIA FIRST
POST ASSEMBLY

M16 x 51 HEX 2 ~ M6 x 102 HEX BOLTS
BOLT & HEX NUT W/ HEX NUTS AND 2

W/ 2 H.G.R. WASHERS WASHERS PER BOLT
<;\|I.LIZESSLE§omN§gT)|0NS Wos0 | 65 | MI6 H.G.R. WASHER
uTiL v NIOO | 2 | M24 ANCHOR CABLE HEX NUT
A p w100 2 M24 ANCHOR CABLE WASHER
= | e u B140304 2 M6 x 102 HEX BOLT
- =7 ! NO14 2 | Me HEX NUT
SIDE VIEW F — I wo14 4 M6 WASHER
}‘ SB58A | 8 | CABLE ANCHOR BOX SHOULDER BOLT
NO55A 8 M12 A325 STRUCTURAL NUT
DETAIL D IMPACT HEAD CONNECTION DETAIL WO50A 16 M14 (27 0.D.) A325 STRUCTURAL WASHER
(TYP. AT POSTS P2 THRU P8)
NOTES:
PC P616
ROUTED WOOD MIE x 31 (D THE M16 H.G.R. WASHER IS USED UNDER THE NUT,
BLOCKOUT W16 x 254 H.G.R SPLICE BOLT W/ BEHIND THE POST ONLY. NO WASHER IS USED AT THE RAIL.
ESN H.G.R. NUT AND
\\ BOLT W/ H.G.R. NUT WASHER O (@USE THE SKT 350 TERMINAL SECTION ON DIVIDED ROADWAYS
AND WASHER D PC HP1A FIRST POST IF THE WIDTH IS 7.5 m OR GREATER BETWEEN FINISHED
p ASSEMBLY TOP SURFACES. CONSIDER OTHER TERMINAL SECTIONS IF THE
C HP2A SECOND
N L PC HP3A T POST ASSEMBLY PC E750 WIDTH IS LESS THAN 7.5 m BETWEEN FINISHED SURFACES.
BREAKAWAY TOP BEARING PLATE
LINE POST (FLARE THE END SECTION AWAY FROM TRAFFIC AT A RATE OF
Top PC S785 PC $785 50: 1 FOR 15.24 m (ILLUSTRATED). FLARES OF 50: | FOR
550 550 g$gH¥DL|NE GROUNDL INE PC E770 30.48 m MAY ALSO BE USED. THE FLARE MAY BE OMITTED
ON ROADS WITH SHOULDERS GREATER THAN 0.6 m IN WIDTH.
|| SEE DETAIL "D" STRUT o By " ALL DIMENSIONS ARE MILLIMETERS
H\/ WITH M24 HEX @PLACE A SELF-ADHESIVE OBJECT MARKER ON THE GUARDRAIL (mm) UNLESS OTHERWISE NOTED.
N — N = —1 Fn NUT AND WASHER IMPACT HEAD FACE, HAVING ALTERNATING RETRO-REFLECTIVE
N i NI, o ( e =c EACH END BLACK AND YELLOW STRIPES SLOPED DOWNWARD AT AN ANGLE
| | pC HP3B | 52 2 T OF 45° TOWARDS THE SIDE ON WHICH TRAFFIC IS TO PASS. DETAILED DRAWING
| X 7 -
i /f?NEEAKPAOV{SATY } N | ® ATTACH REFLECTORS TO TERMINAL SECTION POSTS, PER DTL. gFAE.E/&%NstFEc DWG.  NO.
- BOTTOM | EECSZSBPDST | } PC HP1B FIRST POST DWG. NO. 606-05A & 606-05B. SECTION 606 606-13B
A v ASSEMBL Y Lﬂéioxsgﬁ WF;XHEX T } ASSEMBLY BOTTOM ® AFTER FINAL ASSEMBLY, RECHECK CABLE TO MAKE SURE IT IS OPTIONAL
TAUT AND HAS NOT RELAXED.
BOTTOM AND 2 H.G.R. WASHERS TERMINAL SECTION -
(OBTAIN ENGINEER'S APPROVAL OF MANUFACTURER INSTALLATION SKT 350
SECTION B-B SECTION A-A DETAIL K OPTIONS WHEN SITE CONDITIONS PREVENT THE USE OF THE -
(TYP. AT POSTS P3 THRU P8) (AT POST P2) (AT POST P1) OPTION SHOWN ON THIS DETAIL. EFFECTIVE: FEBRUARY 2005
= WONTANA DEPARTMENT
®LAP ALL W-BEAM SPLICES IN THE DIRECTION OF ADJACENT TRAFFIC. METR= o TRANSPORT AT ION




\
RWEOIc-b*j

PLAN
STANDARD W-BEAM
ONE-WAY DEPARTURE TERMINAL SECTION PAY LIMITS GUARDRAIL
PAY LIMITS O
2 SPACES AT 1.905 m = 3.81 m
FBBO3* BOLT
WITH FWRO3% 406 305
WASHER UNDER 102
HEAD AND N
FWC16a% WASHER
UNDER NUT 50 50
Aﬁ
== =
* —
FOAOT*L Bq%? + 111 14l
P ¢¢7+7t [ [
550 \
| FPAO1% ANCHOR A=)
7{'—” BRACKET
16 PENNY NAIL RIS
DRIVEN THROUGH
HOLE IN BEARING GROUND LINE
PLATE INTO
WOOD POST FMMO2 % | WOOD OR STEEL
FWC24a% PosT
FNX24a%
BEARING PLATE
(SEE DETAIL) L L] L]
ELEVATION

RWMO2a-b* QR
RWM22a-b%

FWC16a%

38 FBX16a%
FNX16a%
(EIGHT REQUIRED)

N
w
o
w

| |

NEUTRAL AXIS FWC24a% ] ]
22 DIA. HOLE
FNX24a% 175 \ &
Ll vl
FPAQI % !
END PLATE 460 ¢ 60 DIA. HOLE ‘
zzf v )
|
1830
SECTION A-A
200 x 25 x 5 Jy L] I
PLATE TACK WELDED 4.8 DIA.
TO 19 mm PLATE HOLE f=— 40 FRONT VIEW SIDE VIEW
o
777{¢: END POST DETAILS
25 I
200 PDFO3*

75 ¢ 27.0
b i DIA. HOLE
ALL DIMENSIONS ARE MILLIMETERS

200 (mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

BEARING PLATE DETAIL NOTES REFERENCE DWG. NO.
: STANDARD SPEC. _
FPBO1 % SECTION 606 606-18

(D SEE DTL.DWG. NO. 606-05A AND

606-058 FOR METAL GUARDRAIL
(W-BEAM). ONE-WAY DEPARTURE
% SEE DTL. DWG. NO. 606-80 FOR TERMINAL SECTION

SCHEDULE OF GUARDRAIL HARDWARE.

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




END OF BARRIER ——

102

STANDARD BARRIER

B3

T+

e
02 =

NOTE:

TAPER THE END OF THE
CONCRETE BARRIER RAIL
AS SHOWN.

\ I |3;T+{‘ ‘
89 20 1 b
:r Ho
]

550

25 DIA.

END OF BARRIER —

19 CHAMFER (TYP.)

¢ PLATE WASHER W/ ROUND HOLE
(SEE DETAIL THIS SHEET)

x 915 STEEL DOWELS ‘
DRIVEN THRU PIPE SLEEVES

2100 TAPERED CONCRETE CURB

195 ——

ELEVATION
SEE ROAD PLANS )
476.25 | 476.25 |, 476.25  476.25 952. 50 POST SPACING CURB)

“—>A

¢ M22 x 305 HIGH
STRENGTH BOLTS W/ 1 PLATE
WASHER AND 1 HEX NUT

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

| A\ |
METAL GUARDRAIL

2100 TAPERED CONCRETE CURB

25.4 DIA. HOLE FOR M22 BOLT

295 x 245

(MIN. }
WOoaD BLOCKOUT7

v

245 x 245 (MIN.) WOOD POST —_|

PLAN

25
50
25

\6 mm GALV. METAL PLATE

DETAIL "A"

PLATE WASHER

NOTES:

(D TAPERED CONCRETE CURBS:
TYPE 1, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27

WIDEN WITH BITUMINOUS
SURFACE AS DIRECTED

TOP OF
ROADWAY

SECTION A-A

(@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.

() PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY.

@LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE.
(SEE DTL. DWG. NO. 606-05A).

@LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION
OF THE ADJACENT TRAFFIC LANE.

® USE WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS FOR
BLOCKOUTS.

(@ DO NOT FLARE BRIDGE APPROACH SECTIONS.
@® SEE DTL. DWG. NO. 606-25A FOR SKEWED BRIDGES.
(@ SEE DTL. DWG. NO. 606-0S5A FOR METAL GUARDRAIL (W-BEAM).

7.62 m BRIDGE APPROACH SECTION PAY LIMITS

STANDARD W-BEAM
GUARDRAIL

195 x 145 x 1830 POST w/
195 x 145

(MIN. ) x 350 BLOCKOUT

PAY LIMITS @

END OF CONCRETE BARRIER

195
FOR TAPERED CONCRET
CURB DETAILS, SEE DETAIL
"A" & DTL. DWG.

ag L

-

I /
3810. 00,

USE DOUBLED GUARDRAIL BEAMS

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

STD. BIT. CURB (WHERE REQUIRED-
(WARP AS NECESSARY
TO MEET END OF THE TAPERED CONCRETE

BRIDGE END RAIL POST ——

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

L METAL GUARDRAIL ®

@245 x 245 (MIN. ) x 2440 POST

W/ 295 x 244.5

® 195 x 145 x 2135 POST
W/ 295 x 145

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 1

(FOR BRIDGES USING CONCRETE BARRIER RAIL)

(MIN. ) x 350 BLOCKOUT

(MIN. ) x 350 BLOCKOUT

STANDARD W-BEAM

7.62 m BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
195 x 145 (MIN.) x 1830 POST W/ PAY LMITS®
195 x 145 (MIN. ) x 350 BLOCKOUT

952. 50

1905. 00

m

i

H

HHKHH A

3810. 00

H A

USE DOUBLED GUARDRAIL BEAMS

L METAL GUARDRAIL ®

% GUARDRAIL NOT ATTACHED TO POSTS.
BLOCKOUT FASTENED TO POST WITH
STANDARD POST BOLT.

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2

(FOR BRIDGES WITHOUT CURBS)

STANDARD W-BEAM
1. RI APPROACH TION PAY LIMIT ARDRAI
END OF EXISTING CURB 62 m BRIDGE OACH SECTIO! LIMITS GUARDRAIL
® 195 x 145 x 1830 POST W/ PAY LIMITS®
1 145 (MIN. ) KouT
¢ RAL SPLICE | i 95 x 145 x 350 BLOCKOU
476. 25 952. 50
195 ‘ :
FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.
DWG. NO. 606-27y
‘ T T O . . I
\ ‘L |
ALL DIMENSIONS ARE MILLIMETERS
RWEO2a-b (SEE DTL) ‘ METAL GUARDRAIL® (mm) UNLESS OTHERWISE NOTED.
DWG. NO. 606-88) 3810. 00,

UNLESS OTHERWISE \ ‘

USE DOUBLED GUARDRAIL BEAMS

NOTED ON BRIDGE PLANS

@245 x 245 (MIN. ) x 2440 POST

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

W/ 295 x 244.5

® 195 x 145 x 2135 POST
W/ 295 x 145

(MIN, ) x 350 BLOCKOUT

(MIN. ) x 350 BLOCKOUT

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3

(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

DETAILED DRAWING

ANDA . -
SECTION 606 606-24A
BRIDGE APPROACH
SECTIONS -

WOOD POSTS

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




STANDARD BARRIER

END OF BARRIER —~] AS SHOWN.
- |
- 30
1

NOTE:

TAPER THE END OF THE
CONCRETE BARRIER RAIL

550

25 DIA. x 915 STEEL DOWELS
DRIVEN THRU PIPE SLEEVES

165 —

2100 TAPERED CONC. CURB

ELEVATION

476.25 | 476.25  476.25  476.25 952.5 CURB)

POST SPACING

19 CHAMFER (TYP.)

H—»A

¢ PLATE WASHER W/ ROUND HOLE

(SEE DETAIL THIS SHEET)x I I I I I T

° 1 | 5

\ X \
METAL GUARDRAIL

¢ M22 x 305 HIGH
STRENGTH BOLTS W/ 1 PLATE
WASHER AND 1 HEX NUT

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

2100 TAPERED CURB

25.4 DIA. HOLE FOR M22 BOLT

FOR TAPERED CONCRETE
CURB DETAILS SEE DETAIL

YA &

NO. 606-26

STD. BIT. CURB (WHERE REQUIRED-
SEE ROAD PLANS) (WARP AS NECESSARY
TO MEET END OF THE TAPERED CONCRETE

STANDARD W-BEAM

7.62 m BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
Wi52 x 13 kg/m x 1830 STEEL POST W/ PAY LIMITS ®
® | 195 x 145 (MIN.) x 350 BLOCKOUT

END OF CONCRETE BARRIER ‘

165 |

952. 50
|

DTL. DWG.

%

I I N s N s

u
— 7
3810. 00

L METAL GUARDRAIL ®

\\ USE DOUBLED GUARDRAIL BEAMS

RWEQ2a-b (SEE DTL.
DWG. NO. 606-88)

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

@®W203 x 31 kg/m (MIN.) x 2440 STEEL POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT

®Wi52 x 13 kg/m x 2135 STEEL POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 1

(FOR BRIDGES USING CONCRETE BARRIER RAIL)

STANDARD W-BEAM

7.62 m BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL

W/ 195 x 145

WI52 x 13 kg/m (MIN.) x 1830 STEEL POST PAY LIMITS®
(MIN. ) x 350 BLOCKOUT

476. 25 952. 50 1905. 00

BRIDGE END RAIL POST ——

3810. 00

| o T I Y o N MO N 0|

USE DOUBLED GUARDRAIL BEAMS

L METAL GUARDRAIL (9

% GUARDRAIL NOT ATTACHED TO POSTS.
BLOCKOUT FASTENED TO POST WITH
STANDARD POST BOLT.

25 METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2
L (FOR BRIDGES WITHOUT CURBS)
PLAN 50
~ 25
—
DETAIL "A" 38 | 38 \
‘ 6 mm GALV. METAL PLATE STANDARD W-BEAM
7.62m  BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
76 END OF EXISTING CURB
295 x 145 (MIN. ) WI52 x 13 kg/m x 1830 STEEL POST W/ PAY LIMITS @
BLOCKOUT ———— ® 195 x 145 (MIN.) x 350 BLOCKOUT
€ RAIL SPLICE ; i
i PLATE WASHER 476.25 952.50
W203 x 31 kg/m (MN.y | I & L7 165 ‘ ‘
STEEL POST
NOTES: FOR TAPERED CONCRETE
CURB DETAILS SEE DTL.
(@ TAPERED CONCRETE CURBS: DWG. NO. 606-27
TYPE I, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27
61
Tor oF @ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.
el & & A A A &
() PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY. w
\ L ! ALL DIMENSIONS ARE MILLIMETERS
WIDEN WITH BITUMINOUS @ LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE. RWEO20-b (SEE DTL METAL GUARDRAIL ® (mm) UNLESS OTHERWISE NOTED.
SURFACE AS DIRECTED (SEE DTL. DWG. NO. 606-05B). DWG. NO. E0E-88) \\ 3810. 00
®LAP W-BEAM TERMINAL CONNECTOR (RWEOZa-b) IN THE DIRECTION UNLESS OTHERMWISE USE DOUBLED GUARDRAIL BEAMS DETAILED DRAWING
NOTED ON BRIDGE PLANS REFERENCE DWG. NO
OF THE ADJACENT TRAFFIC LANE. . .
SECTION A-A @ W203 x 31 kg/m (MIN. ) x 2440 STEEL PQST STANDARD SPEC. 606-24B
@Egg goggigu¥goo BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS CUARDRAIL 1S ATTACHED TO W/ 295 x 145 (MIN.) x 350 BLOCKOUT SECTION 606
L : élﬁliaggﬂs B"g:;‘SSTANDARD ®Wi52 x 13 kg/m x 2135 STEEL POST BRIDGE APPROACH
@DO NOT FLARE BRIDGE APPROACH SECTIONS. W/ 295 x 145 (MIN.) x 350 BLOCKOUT SECTIONS -
STEEL POSTS
® SEE DTL. DWG. NO. 606-25B FOR SKEWED BRIDGES.
® METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3 EFFECTIVE: FEBRUARY 2005
@SEE DTL. DWG. NO. 606-05B FOR METAL GUARDRAIL (W-BEAM). (FOR BRIDGES WITH EXISTING CONCRETE CURBS) = WONTANA DEPARTHENT
L . OF TRANSPORTATION




BRIDGE RAIL

7.62 m BRIDGE APPROACH SECTION PAY LIMITS

STANDARD W-BEAM
GUARDRAIL

(SEE BRIDGE PLANS)

195 x 145 x 1830 POST w/

PAY LIMITS®

® .
END OF CONCRETE BARRIER ® i ® ‘ 195 x 145 (MIN.) x 350 BLOCKOUT
476.25 952.50
195
BRIDGE SKEW ANGLE
BRIDGE WING WALL ‘
FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL. ey
DWG. NO. 606-24A
& 606-26ﬁ/ ‘ \\
- AR o8 B B OB AR
= 1 | |
} | AT \

3810. 00

L METAL GUARDRAIL

USE DOUBLED GUARDRAIL BEAMS

RWEO2a0-b (SEE DTL.

@245 x 245 (MIN. ) x 2440 POST

DWG. NO. 606-88) GUARDRAIL IS ATTACHED TO W/ 295 x 145 (MIN. ) x 350 BLOCKQUT
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS ® 195 x 145 x 2135 POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT
METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 1
(FOR SKEWED BRIDGES USING CONCRETE BARRIER RAIL)
STANDARD W-BEAM
BRIDGE RAIL 7.62 m BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS) ® 195 x 145 x 1830 POST W/ PAY LIMITS ®
END OF CONCRETE BARRIER i ‘ 195 x 145 (MIN.) x 350 BLOCKOUT
476. 25 952. 50
195 ‘
BRIDGE SKEW ANGLE ‘
BRIDGE WING WALL ‘
\
FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL. e
DWG. NO. 606-27 ‘
| |
+ | | A I O . I
\—METAL GUARDRAIL ®
3810. 00

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

N

USE DOUBLED GUARDRAIL BEAMS

UNLESS OTHERWISE
NOTED ON BRIDGE PLANS

NOTES:

(D TAPERED CONCRETE CURBS:
TYPE 1, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

METAL GUARDRAIL-BRIDGE

® 245 x 245 (MIN.) x 2440 POST

W/ 295 x 145 (MIN.) x 350 BLOCKOUT
® 195 x 145 x 2135 POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT

APPROACH SECTION TYPE 3

(FOR SKEWED BRIDGES WITH

(@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE

APPROACH SLABS.

@ LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE.

(SEE DTL. DWG. NO. 606-05A).

(@ LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION

OF THE ADJACENT TRAFFIC LANE.

(®USE WOOD BLOCKS OR QTHER NCHRP 350 APPROVED BLOCKS

FOR BLOCKOUTS.
(® DO NOT FLARE BRIDGE APPROACH SECTIONS.

(D SEE DTL. DWG. NO. 606-24A FOR ADDITIONAL INFORMATION.

® SEE DTL. DWG. NO. 606-05A FOR METAL GUARDRAIL (W-BEAM).

EXISTING CONCRETE CURBS)

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

SRTEFERRIE)NSCPIEC DWG. NO.
ANDA . _
SECTION 606 606-25A

SKEWED BRIDGE
APPROACH SECTIONS -

WoQD POSTS

serving you with pride

EFFECTIVE: FEBRUARY 2005

MONTANA DEPARTMENT
OF TRANSPORTAT ION




STANDARD W-BEAM

BRIDGE RAIL 7.62 m BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS)
® Wi52 x 13 kg/m x 1830 STEEL POST PAY LIMITS ®
END OF CONCRETE BARRIER | W/ 195 x 145 (MIN.) x 350 BLOCKOUT
476. 25 952. 50

165

BRIDGE SKEW ANGLEQ\

BRIDGE WING WALL ‘

FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.

DWG. NO. 606-24A
& eoe-ze.ﬂ
\

|

W w N u N N N

}\ )I( /

L METAL GUARDRAIL

\\ 3810. 00

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

USE DOUBLED GUARDRAIL BEAMS

@®W203 x 31 kg/m (MIN. ) x 2440 STEEL POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT

®Wi52 x 13 kg/m x 2135 STEEL POST
W/ 295 x 145 (MIN. ) x 350 BLOCKOUT

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE |

(FOR SKEWED BRIDGES USING CONCRETE BARRIER RAIL)

STANDARD W-BEAM

BRIDGE RAIL 7.62 m BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
(SEE BRIDGE PLANS)
® WI52 x 13 kg/m x 1830 STEEL POST PAY LMITS ®
END OF CONCRETE BARRIER | i W/ 195 x 145 (MIN. ) x 350 BLOCKOUT
476. 25 952. 50

165

BRIDGE SKEW ANGLEQ\

BRIDGE WING WALL ‘

FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.

DWG. NO. 606'277 ‘ ‘
|
L

[ T

\ 0/
‘ 3810.0

demﬁpﬁ\ﬁﬁﬁﬁﬁﬁ

‘ \—METAL GUARDRAIL (®

RWEO2a-b (SEE DTL. \ ‘

DWG. NO. 606-88)
UNLESS OTHERWISE
NOTED ON BRIDGE PLANS

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

USE DOUBLED GUARDRAIL BEAMS

@ W203 x 31 kg/m (MIN. ) x 2440 STEEL POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT

®W152 x 13 kg/m x 2135 STEEL POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3

(FOR SKEWED BRIDGES WITH EXISTING CONCRETE CURBS)

NOTES:
(D TAPERED CONCRETE CURBS:
TYPE 1, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27

(@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.

@ LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE.
(SEE DTL. DWG. NO. 606-05B).

@ LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION
OF THE ADJACENT TRAFFIC LANE.

(®USE WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS
FOR BLOCKOUTS.

® DO NOT FLARE BRIDGE APPROACH SECTIONS.
(D SEE DTL. DWG. NO. 606-24B FOR ADDITIONAL INFORMATION.
(® SEE DTL. DWG. NO. 606-05B FOR METAL GUARDRAIL (W-BEAM).

ALL DIMENSIONS ARE MILLIMETERS
{mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

SRTEFERRIE)NSCPIEC DWG. NO.
ANDA . _
SECTION 606 606-258

SKEWED BRIDGE
APPROACH SECTIONS -
STEEL POSTS

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




CURB END N

c
b

44.5 I.D.

38

rA

WIRE

ROPE

-

40 CL.—

BILL OF REINFORCING STEEL (ONE SECTION ONLY)
E—
\-{ p) 350
A 5
WIRE SEIZING OR B
EQUIVALENT FASTENING
TYPE 1
T o BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
s R B R MARK | SIZE | No. | TYPE |LENGTH| A B c D E
M==Ill i w3 1 | 1360 | 270 335 330 205 80
X B N RN
- ? ) c2 1225 | 240 350 290 185
TS S R 3 1030 | 205 310 255 160
‘ 610 ‘ ca 955 175 265 215 140
| | cs 820 145 220 175 120
c6 695 s 180 140 100
WIRE ROPE DETAI c7 555 80 135 100 80 80
— c8 1 | 415 50 30 60 55 40
81 w3 4 [STRAIGHT| 2020 < ~ < < <
165
140
25 — ’-4—»
125 TYP.) 2 ~Bl ~ B 50y |/ 20
[7 //ﬁisns BARS ﬂ‘w 25| (L b—B1 ~ #13 BARS
| | | K ca
1 40 CL. L #13 HOOP
‘ __J (TYP. ) —»
B
i ! ! VIEW B-B
\ € 38 1.D. PIPE
: ‘ ‘ SLEEVES FOR
\ \ 25 DIA. x 915

Cl THRU C8 #13 HOOPS AT APPROX. 290 0.C. ‘
2100 TAPERED CURB

PLAN

B1 ~
BARS

40 CL.
(TYP.)

r<—40 CL.

STEEL DOWELS

¢ 12.7 DIA. ‘ .
WIRE ROPE B ! A
8 v 0 v
S 2 el
AV L P ’ LAY PN v LA !
265 .’ A, &
3B——¢t-38
1,2, 4 - , e, e

‘LfQ 38 DIA. x 355 STEEL PIN

19 mm CHAMFER /
(TYP. )

r<—END OF CURB SECTION

SECTION C-C

NOTES:

(D TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION

TYPE | (SEE DTL. DWG.

NO. 606-24A AND 606-24B).

@WIRE ROPE CONSISTS OF ZINC-COATED STEEL WIRE 7 STRAND UTILITY

GRADE WITH A MINIMUM BREAKING STRENGTH OF
TO ASTM SPECIFICATION A 475,

111.2 kN, COMFORMING

(D ALL REINFORCING STEEL IS OF THE DEFORMED TYPE, MEETING THE
REQUIREMENTS OF AASHTO M 3IM (ASTM A 615M, GRADE 420).

(@ ALL CONCRETE IS CLASS "DD".

TOTAL CONCRETE PER 2100 mm TAPERED CURB EST. =
TOTAL REBAR WEIGHT PER 2100 mm TAPERED CURB EST. =

0.17 m*,

15.1 kg.

DETAILED DRAWING

#3
#13 280
355
‘ 75
!
. ‘ #13 HOOP
\
— ‘ ~— 16 DIA.
! BLOCKOUT
\
— |32 DiA.
| BLOCKOUT
\
175 | 305
T
VIEW A-A

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

SRTEFERRIE)NSCPIEC DWG. NO.
ANDA . _
SECTION 606 606-26

TAPERED CONCRETE
CURB DETAIL

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORTAT ION




380
BILL OF REINFORCING STEEL (ONE SECTION ONLY)
165 215 5
1109, A A
€ 38 I.D. PIPE |
SLEEVE FOR 25 DA x| TYPE I
915 STEEL DOWELS | i BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
1 MARK SIZE NO. TYPE LENGTH A B
| cI #13 1 1 390 150 90
® | c2 480 175 130
FINISHED GRADE \ €3 570 200 170
AT CURB FACE\ 125 | ca 665 225 215
‘ ‘ 5 755 250 255
100 MIN. | | J | 6 1 1 845 270 295
- T B1 4 STRAIGHT | 1720 ~ ~
B2 #13 2 STRAIGHT | 600 ~ ~
END VIEW
1800
300 : 600 : 600 : 300

¢ 38 1.D. PIPE | [
SLEEVE FOR 25 DIA.

i
—B2 ~ ®3 BARS - DRILL
x 915 STEEL DOWELS m‘ 40 CL AND GROUT 300 mm INTO
| 2 ~BI ~ \ | THE EXISTING CURB
\
| |

#13 BARS

1
| t I
LS —
380 y
215 _
FACE OF NEW CURB TAPER Cl THRU C6 ~ laxlsnno CURB
#13 U-BARS
SPACED AS SHOWN
PLAN
—2 ~ B2 ~ #13 BARS -
C! THRU C6 ~ #13 U-BARS | DRILL AND GROUT 300 mm
‘ INTO THE EXISTING CURB
SEE NOTE (® /T—}'/T
T _T/ I |
_ .
— _  ++ I Lo~ Bl ~ I o~
125 I Il #13 BARS Il (i
|| || ||
100 MIN. () S— L L/ i 0
YU B T I I u EXISTING CURB
EXISTING GRADE AT
FACE OF CURB
ELEVATION
NOTES:

(DREMOVE THE EXISTING SURFACE UNDER THE NEW TAPERED CONCRETE CURB AS
APPROVED BY THE ENGINEER. EMBED THE TAPERED CONCRETE CURB A MINIMUM
OF 100 mm BELOW THE GRADE MEASURED AT THE INSIDE FACE OF THE TAPER. ALL DIMENSIONS ARE MILLIMETERS

(mm) UNLESS OTHERWISE NOTED.

@ ALL REINFORCING STEEL IS OF THE DEFORMED TYPE, MEETING THE REQUIREMENTS

OF AASHTO M 31M (ASTM A 615M, GRADE 420).

DETAILED DRAWING

@ ALL CONCRETE IS CLASS "DD". REFERENCE DWG. NO.
TOTAL CONCRETE PER 1800 mm TAPERED CURB EST. = O.16 m?. STANDARD SPEC.
TOTAL REBAR WEIGHT PER 1800 mm TAPERED CURB EST. = 11.7 ka. SECTION 606 606-27

(@ TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION TYPE 3 (SEE
DTL. DWG. NO. 606-24A AND 606-24B). TAPERED CONCRETE

(® ADJUST DIMENSION TO MATCH EXISTING CURB. CURB DETAIL

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




SYSTEM LENGTH (SEE TABLE

1)

102 | /y
EFFECTIVE LENGTH (SEE TABLE 1)
AWVAN
SYSTEM s
WIDTH (SEE TYPE Il 1220
TABLE 1) °
: X
—© —® —® —0© \OUTLINE oF
CONCRETE PAD
760 PAD LENGTH (SEE TABLE
©)}
PLAN
® QUADGUARD CARTRIDGE (@ MONORAIL UNIDIRECTIONAL
DIAPHRAGM ©[NOSE ASSEMBLY | NOT INCLUDED IN MODEL TRAFFIC
© FENDER PANEL ®|BAck uP NUMBER, ORDER SEPARATELY
817
915

ELEVATION RSP
1220
TABLE 1:
gays| 610 WIDTH | 760 WIDTH | 915 WIDTH | SYSTEM |EFFECTIVE PAD MAX DESIGN | NO. OF CARTRIDGES
MODEL NO. MODEL NO. MODEL NO. L (m) L (m) L (m) SPEED (km/hr)| Typg | TYPE 1l

I 0S2401% | 0S3001% | 0S3601% 2.16 1.73 2.74 40 2 0
2 052402% | QS3002% | 0S3602% 3.08 2.64 2.74 60 2 I
3 052403% | 0S3003% | 0S3603% 4.00 3.56 3.66 70 3 I
4 052404% | QS3004% | 0S3604% 4.91 4. 47 4.57 80 3 2
5 05S2405% | 0S3005% | 0S3605% 5. 83 5. 38 5.49 90 4 2
6 052406% | QS3006% | 053606% 6.74 6.30 6. 40 100 4 3
7 0S2407* | 0S3007% | 053607 7.65 7.21 7.32 105 4 4
8 0S2408% | 0S3008% | 0S3608% 8.57 8. 13 8.23 110 4 5
9 052409% | 0S3009% | 053609% 9.49 9. 04 9. 14 115 4 6
10 | 0S2410% | 0S3010% | 0S3610% 10. 40 9. 96 10. 06 120 5 6
K QS2411% | QS3011% | 0S3611% 11.32 10.87 10.97 120 5 7
12 | 0s2412% | 0S3012% | 0S3612% 12.23 11.79 11.89 120 5 8

% G = GREY OR Y = YELLOW

NOTES:

(D ATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR CROSS SECTIONS SUCH AS: PIERS,

PARAPETS AND MODIFIED CONCRETE BARRIER RAIL.

TRAFFIC FLOW IS UNIDIRECTIONAL.

ATTACHMENTS AND TRANSITIONS TO OTHER SHAPES, BARRIERS, RAILINGS AND BIDIRECTIONAL
TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER.

@ THE SYSTEM SHOWN INCLUDES THE TENSION STRUT BACKUP ASSEMBLY AND THE CONCRETE PAD AS

DETAILED.

CONCRETE PAD AND FOR OTHER BACKUP & CONCRETE PAD OPTIONS.

SEE THE MANUFACTURER FOR DRAWINGS DETAILING THE REINFORCING STEEL FOR THE

® PROVIDE ADEQUATE CLEARANCE FOR THE DISTANCE SHOWN TO ALLOW FENDER PANELS TO SLIDE

REARWARD UPON IMPACT.

(@ SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC DESIGNS, INSTALLATION AND
MAINTENANCE OF THE QUADGUARD SYSTEM.

TENSION STRUT

TOTAL RAIL LENGTH

BACKUP ASSEMBLY TEM 4
ITEM 3 ITEM 2
T
|
‘ 610
— |
VARIES: T e o9 [0 o B o o] o] e = 9 s | o)
(SHOWN) 610| _| ===d Faps B B B [ EeEsd B B O |1
760 . p——— : B — : —
915 s soo9 [ o = B = 4 =
- } 610
\ |
‘ |
I
343»1 f~—
|
‘ PLAN
|
i
i
i
|
0 ITEM 4
i ITEMS 6, 7, & 8
p
A T p—— — Ta — BN

. 3 b . b . 3
ELEVATION S R
MONORAIL ASSEMBLY
(TYPICAL 6 BAY ASSEMBLY)
. 40 MAXIMUM
TABLE 2: STUD HEIGHT —
ITEM STOCK NO. DESCRIPTION REQ'D MONORAIL
\
1 | 2760051-0000 | MONORAIL, ONE BAY ® 7w s
2 | 2760061-0000 | MONORAIL, TWO BAYS # ‘ 1
3 | 2760071-0000 | MONORAIL, THREE BAYS # =
4 | 2760041-0000 | MONORAIL END CAP 1 ! T
5 | 3525300-0000 | ANCHOR KIT s \
6 | 2699571-0000 | MI6 x 83 HEX BOLT 1
7 | 2704141-0000 | M6 HEX NUT 1
8 | 2708231-0000 | M16 LOCK WASHER |
TABLE 3t
TOTAL RAL NO. OF
ASSEMBLY NO. LENGTH # ITEM 1 # ITEM 2 # ITEM 3 # ITEM 5 BAYS
3540060-0100 0 0 0 0 ) 1
3540060-0200 915 | 0 0 2 2
3540060-0300 1830 0 1 0 3 3
3540060-0400 2745 0 0 1 2 P
3540060-0500 3660 1 0 1 5 5 ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.
3540060- 0600 4575 0 1 1 6 6
3540060-0700 5490 0 0 2 7 7
3540060-0800 6405 | 0 2 8 8 DETAILED DRAWING
3540060- 0300 7320 0 1 2 9 9 ,?FAEE,&%NSCP%Q %Vé% 3'\(')%
3540060- 1000 8235 0 0 3 10 10 SECTION 606
3540060- 1100 9150 1 0 3 12 1
IMPACT ATTENUATOR -
3540060- 1200 | 10 065 0 1 3 13 12 QUADGUARD

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




M16 x 152 WEDGE EXPANSION

ANCHOR W/ HEX NUT, FLAT
WASHER & LOCKWASHER
| ] ] ] ] !
S — i e :s T = i 1= s & T i
L*ﬂl**!ﬁ_ij“—ggj ::E:::::::* I R ——— I S | S— }*L ********* I —— I —— = —==
W | i I O [ - o | | |
N 1o | I N I ENN I I ) HE N I I R PN el N | I P N B R N e e |
ﬂ ? 1% \ ] \ P \ 1171 1° A \ ? \ 610
r,\, |",° i\ = ,::L:::::: ,,,,, i ,,,,,,,,,,, L,,;E 7777777777777 },L 77777777777 J‘ 77777777777 Lffilffff ‘77774", *‘ﬂ‘}z
- | | | L | | | |
\: —————— = = L = L e J = Y ) = g
. | | | | | | J
© UNIDIRECTIONAL > PLAN
TRAFFIC ATTACHMENT (D
6400
M5 x 25 ROUND
HEAD STOVE BOLT W/ HEX 152
NUT & FENDER WASHER 45 152 —=
™ A Trp. |
S g T ™ ! W — T o
N = o R I3 s B ° K ‘
Y s i 5 = . s = 5 5 J;#
o~ r il N I T e
lof N0\ E - W 8 1 L ° | H
b= l ; — 0 = — I fi— I T
i NN T T I . . | 1 I T 813
H‘?\} N cl B 141 <l ] ol B I
! ‘
PC 68268 H M(: T \: 10 g 10 [ 1 . 10 g 10 [ 10 10 [ 10
PLASTIC : ° i \° L
NOSEPIECE L]
\
!
I
\
!
SPLICE POINT IN ENERGY ‘ 1220
DISSIPATING MATERIAL
ELEVATION
787+
‘ 610 ‘
NOTESS:
BILL OF MATERIAL (D ATTACHMENT SHOWN IS TO SHAPES WITH RECTANGULAR
CROSS SECTIONS SUCH AS: PIERS, PARAPETS, AND
PC oy DESCRIPTION MODIFIED CONCRETE BARRIER RAIL. TRAFFIC FLOW IS
* 970A 1 TRACC UNIT ASSEMBLY UNIDIRECTIONAL. ATTACHMENTS AND TRANSITIONS TO
OTHER SHAPES, BARRIERS, RAILINGS AND BIDIRECTIONAL
33106 4 MI6 LOCKWASHER TRAFFIC FLOWS ARE AVAILABLE FROM THE MANUFACTURER.
44516 4 MI6 x 152 WEDGE EXP. ANCHOR @ REINFORCEMENT DRAWINGS FOR THE CONCRETE PAD
67076 8 | M5 x 25 RND. HEAD STOVE BOLT @ REINFORCED CONCRETE SHOWN, AS WELL AS OTHER PAD SIZES ARE AVAILABLE
67086 8 M5 HEX NUT PAD 1220 x 6705 x 150 813 FROM THE MANUFACTURER.
THICK (200 THICK IF NOT
67096 8 M5 FENDER WASHER (19 0.D. ! REINFORCED ) (@ SEE MANUFACTURER FOR MORE INFORMATION ON SPECIFIC
68258 4 REFLECTIVE TAPE DESIGNS, INSTALLATION AND MAINTENANCE OF THE TRACC
68268 1 PLASTIC NOSEPIECE SYSTEM.
ANCHOR HARDWARE (CONCRETE BASE)
6352G | 27 | MI6 x 191 THREADED ROD
33106 | 27 | MI6 LOCKWASHER ’
3361C | 27 | Mi6 HEX NUT et 150 ALL DIMENSIONS ARE MILLIMETERS
33006 | 27 | MI6 FLAT WASHER SRS (mm) UNLESS OTHERWISE NOTED.
474G 2 KELKEN EPOXY (QUART CAN)
MI6 x 191 THREADED ROD
ANCHOR HARDWARE (ASPHALT BASE) W/ HEX NUT, WASHER & LOCKWASHER DETAILED DRAWING
63806 27 MI6 x 457 THREADED ROD EPOXY ANCHORED REFERENCE DWG. NO.
1 T KWASHER STANDARD SPEC. _
33106 2 6 LOCKWASHE SECTION BO6 606-308B
33616 | 27 | MI6 HEX NUT
33006 27 MI6 FLAT WASHER IMPACT ATTENUATOR -
47476 6 KELKEN EPOXY (QUART CAN) TRACC

% SEE DET. DWG. NO. 606-318B

SECTION A-A EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




ITEM| STOCK NO. DESCRIPTION REQ' D ITEM| STOCK NO. DESCRIPTION REQ' D
| | SEE TABLE A | DIAPHRAGM 1 1 | 3540130-0%00 | NOSE, W/ SUPPORT BRACKET I
8 | 2760091-0000 | MONORAIL GUIDE 2 2 | 2699341-0000 | MI6 x 51 RAIL BOLT 6
9 | 2704341-0000 | M20 HEX NUT 4 3 | 2704191-0000 | M16 HEX NUT 3
10 | 2699121-0000 | M20 x 51 HEX BOLT 4 4 | 2708871-0000 | WASHER (BAR 3.2 x 32 x 51, W/ MI16 HOLE) 6
11 | 2708201-0000 | M20 LOCK WASHER 4 5 | 2760251-0000 | PULL-OUT BRACKET 2
12 | 2760292-0000 | CARTRIDGE SUPPORT BRACKET 2 % 0 INDICATES GRAY
% 1 INDICATES YELLOW
TABLE A:
ASSEMBLY NO. STOCK NO. DESCRIPTION
3540071-0000 | 2761011-0000 | 610 WIDE DIAPHRAGM
3540072-0000 | 2761021-0000 | 760 WIDE DIAPHRAGM e ITEM 2
3540073-0000 | 2761031-0000 | 915 WIDE DIAPHRAGM TEM
™~
ITEM 12 - .
. ~ .
N ~
\\ \\ N
N . ITEM 1
RN
>0
DIAPHRAGM ASSEMBLY NOSE ASSEMBLY
ASSEMBLY NO. 3540050-0100 (YELLOW)
ASSEMBLY NO. 3540050-0000 (GRAY)
915 + 6
ITEM| STOCK NO. DESCRIPTION REQ' D ITEM| STOCK NO. DESCRIPTION REQ' D
1 | 2760081-0000 | FENDER PANEL 1 ITEM 11 ] SEE TABLE A TENSION BACKUP ]
DIAPHRAGM OR 2 | 2699341-0000 | MI6 x 51 RAIL BOLT 2 - 2 | 2760141-0000 | SIDE PANEL 2
(D UNDERLYING BACKUP =N 3 | 2704191-0000 | MI6 HEX NUT 2 9 | 3525300-0000 | ANCHOR KIT 3
| PANF_L7 E kDIAPHRMM 4 | 2708841-0000 | CAST MUSHROOM WASHER 1 10 | 2704191-0000 | MI6 HEX NUT p
e 5 | 2706604-0000 | MI6 x 127 SCREW 1 11 | 2699341-0000 | MI6 x 51 RAIL BOLT 4
B T 6 | 2704141-0000 | MI6 HEX NUT 1 12 | 2760293-0000 | CARTRIDGE SUPPORT BRACKET 1
20 zﬁggfipp“"ﬂ 7 | 2708291-0000 | MI6 WASHER P 13 | 2760294-0000 | CARTRIDGE SUPPORT LOCKING BAR ]
gﬁ; 8 | 2021611-0000 | ELASTOMERIC BUSHING ]
TABLE A:
\ ASSEMBLY NO. STOCK NO. DESCRIPTION
4 o~
NOTE: ~ o 3540031-0000 | 2760011-0000 | 610 WIDE TENSION BACKUP
rew . ~ 3540032-0000 | 2760021-0000 | 760 WIDE TENSION BACKUP
@gzgﬁﬁt;'NFGENPDAENRELPIJzEE'TOHRER N 2 TEM 10T 3540033-0000 | 2760031-0000 | 915 WIDE TENSION BACKUP
THE CASE OF THE LAST FENDER ~
PANEL IT COULD BE A BACKUP S
SIDE PANEL, EXTENSION PANEL 8 NOTE:
OR TRANSITION PANEL. :
ITEM 11 g () WHEN TRANSITIONING THE QUADGUARD
®ng R e a EVBLIES 3 SYSTEM TO EXISTING BARRIERS, SEE
TEM 4 . MANUF ACTURER FOR PROPER USE OF

FENDER PANEL ASSEMBLY

ASSEMBLY NO.

3540040-0000

ITEM 3

. '/, P

ITEM |3V &
ANCHOR BOLT NOT

REQUIRED AT THIS
LOCATION BOTH SIDES

BACKUP ASSEMBLY

SIDE PANEL (ITEM 2).

ITEM 12

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA .
SECTION 606 606-31A
IMPACT ATTENUATOR -
QUADGUARD

ASSEMBLY DETAILS

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




SLOT PLATE & HGR NUT

PC 33338
TWO-BAY
FENDER PANEL

PC 33343
CHANNEL

PC 33326
RIP PLATE I

MIO x 102 HEX HEAD
BOLT W/ LOCKWASHER
UNDER HEX NUT

PC 33325
BASE

pC 33339 WASHERS & HEX NUT

FRAME
RN

PC 33332
BEAM GUIDE

\PC 33327 RIP PLATE 2

/\—MIO x 114 HEX HEAD

BOLT W/ LOCKWASHER
UNDER HEX NUT

SECTION A-A

SLOT PLATE & HGR NUT

FRAME
RN

PC 33338
TWO-BAY

FENDER PANEL

PC 33343 L

CHANNEL PC 33332
< y BEAM GUIDE

PC 33329

RIP PLATE 4 PC 33328

MI0O x 102 HEX HEAD
BOLT W/ LOCKWASHER
UNDER HEX NUT

PC 33325
BASE

RIP PLATE 3

M10 x 114 HEX HEAD
BOLT W/ LOCKWASHER
UNDER HEX NUT

SECTION B-B

SLOT PLATE & HGR NUT

FRAME
RN

PC 33337
ONE-BAY
FENDER PANEL

PC 33343
CHANNEL

PC 33331

RIP PLATE 6 PC 33331

RIP PLATE 6

MIO x 102 HEX HEAD
BOLT W/ LOCKWASHER
UNDER HEX NUT

PC 33325
BASE

MI0O x 114 HEX HEAD
BOLT W/ LOCKWASHER
UNDER HEX NUT

SECTION C-C

WASHERS & HEX NUT

PC 33333 PC 33335 PC 33338 PC 33343 TWO PC 33343 TWO PC 33337 PC 33342 BILL OF MATERIAL
END SHOE LT. SLED WELDMENT TWO-BAY 2743 FORMED CHANNELS 2743 FORMED CHANNELS ONE-BAY EXTRA CROSSTIE
SEE SECTION D-D FOR FENDER PANEL FENDER PANEL PC oTY DESCRIPTION
ATTACHMENT HARDWARE Re 33325 | PC 33325
BASE | BASE 333254 2 BASE ASSEMBLY
| / ] ; 1 [ ] 1 [ ! 333266 1 1370 RIP PLATE |
L —— = = ] = T = ! u = 1 o N = u Rres B 333276 1 1525 RIP PLATE 2
[ M N o I R e ] } 333286 1 1750 RIP PLATE 3
PC 33336 CUTTER U ‘ L °\ \ ‘ 333296 1 1905 RIP PLATE 4
NOTE POSITION OF % E 1 o \ o \ o \ | \ PC 33330 \ \ | \ o \ 333306 2 2360 RIP PLATE 5
CUTTING NOTCHES — L T ‘ | - \L [ 2 RIP PLATES 5 [ ‘ ‘ | | 333316 | 2 | 2210 RP PLATE 6
rif*flj _e e — | . LU E—— S ) S —— 777777:|\ EANEE Y IR, ‘ 333326 2 6100 BEAM GUIDE
= | [ [ 33333A 1 END SHOE (LEFT)
L O O] =] O] O] o] [©] O]
=l = = e = = - = L 33334A 1| END SHOE (RIGHT)
‘ ‘ ' ‘ ‘ ' 33335 | 1 | SLED WELOMENT
25032382 RT PC 33343 33336A 1 CUTTER
SEE SECTION D-D FOR 6400 CHANNELS 33337A 2 ONE-BAY FENDER PANEL
ATTACHMENT HARDWARE .
MI6 x 57 HEX A B 152 c bC 33341 pC 33339 33338A | 16 | TWO-BAY FENDER PANEL
45— l~— " LEAD BOLT W/ 2 FLAT [~ - e > SLOT PLATE [FRAME WELDMENT T—.‘ 33339A | 7 | FRAVE WELDMENT
_ WASHERS &i‘f_x NUT - - - ‘ - ‘ ~ 33340A 1 BACKUP FRAME WELDMENT
- “ K\iiiiiii;ﬂ\ I | J_HQ }‘7‘;‘ o | H‘ Is ﬂ | H} 333414 32 | SLOT PLATE
ot \\ﬁ = : ] b o I L5 = s <] Fé‘? 33342A 1 EXTRA CROSSTIE
e I 3 Al I (7l < L lo| L i 33343A | 4 | 2745 FORMED CHANNEL
Dy A:‘;; = — e — p— = i 33406 | 32 | MI6 HGR NUT
33(\ NN = T H mn — M n H ap
\‘\‘ N\ [ ! [ u (ol o] u o| ,‘_L‘\ o 33616 42 MI6 HEX NUT
}¢‘«? % i =) : l]iﬂ: { : {o l]ﬁﬂ: 1O b= :]ﬁﬂ: #b 33916 32 MI6 x 44 HEX HEAD BOLT
,,,,, AN fo ! o fo R i 34006 | 16 | M6 x 51 HGR BOLT
= . 5] ? 34356 | 16 | MI6 x 89 HGR BOLT
— 37046 9 M20 HEX NUT
T ! 37186 9 M20 x 76 HEX HEAD BOLT
D LA LB L= 1 -~ 42586 | 294 | MIO LOCKWASHER
Ml HEX HEA T
PC 33327 RIP PLATE 2 NEAR SIDE PC 33328 RIP PLATE 3 NEAR SIDE PC 33331 RIP PLATE 6 NEAR SIDE PC 33340 42616 6 O x 38 HEX HEAD BOL
BACKUP FRAME 43726 84 MI6 FLAT WASHER
PC 33326 RIP PLATE | FAR SIDE PC 33329 RIP PLATE 4 FAR SIDE PC 33331 RIP PLATE 6 FAR SIDE Wo s 38 23066 | 10 | MI6 x 57 HEX HEAD BOLT
ORIENT ALL RIP PLATES SO LARGE OPEN A 63220 | 140 | MIO x 102 HEX HEAD BOLT
W/ LOCKWASHER
6 DIA. HOLES IN FENDER PANEL SLOT IS TOWARDS NOSE OF SYSTEM UNDER HEX NUT 6323G 148 MIO x 114 HEX HEAD BOLT
AT THE PEAK OF EACH HUMP 6405G | 294 | MIO HEAVY HEX NUT
(8 LOCATIONS) PC 33332
BEAM GUIDE
PC 33335
MIO x 38 HEX HEAD BOLT SLED WELDMENT
W/ LOCKWASHER UNDER HEX NUT
— - 6 DIA. HOLES IN FENDER PANEL
» AT THE PEAK OF EACH HUMP
MI6 x 57 HEX HEAD BOLT (8 LOCATIONS )
W/ 2 FLAT WASHERS & HEX NUT M20 x 76 HEX HEAD BOLT
W/ HEX NUT
PC 33338
M20 x 76 HEX HEAD TWO-BAY FENDER PANEL
BOLT W/ HEX NUT
PC 33336 CUTTER
PC 33333 INSTALL W/ 45° CUTTING
END SHOE PLATES LT. NOTCHES AT FAR SIDE
PC 33325 MIO x 114 HEX HEAD BOLT
BASE W/ LOCKWASHER UNDER HEX NUT
(TYP. AT SHOE CONNECTION BOTH SIDES)
SECTION D-D
787+
w 610 | MI6 x 44 HEX MI6 x 44 HEX
MI6 x 89 HGR BOLT HEAD BOLT W/ 2 FLAT MI6 x 51 HGR BOLT PC 33339 MI6 x 89 HGR BOLT PC 33339 HEAD BOLT W/ 2 FLAT

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 606 606-318
IMPACT ATTENUATOR -

TRACC
ASSEMBLY DETAILS

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTHENT
OF TRANSPORT AT ION

serving you with pride




610 4880 2440 4880 TYPICAL
GROUND ON TANGENT
L INE ‘ %
1 —— T <
e m] | | |
R
_

I A
CABLE GUARDRAIL TERMINAL /
ANCHOR ASSEMBLY (SECOI %)

1220

ELEVATION

CABLE GUARDRAIL
TERMINAL SECTION

1070

PAY LIMIT FOR EACH RUN OF CABLE GUARDRAIL

TERMINAL

CABLE GUARDRAIL

ELEVATION

SECTION

CABLE GUARDRAIL
TERMINAL SECTION

(FROM POST P3 TO POST P3)

(NOT TO EXCEED 610 m) ‘

7.93 m

INSTALLATION LINE

POST SPACING ‘

SEE NOTE () BELOW

VARIABLE LENGTH OF NEED

(FACE OF RAIL?

FIRST RUN OF CABLE GUARDRAIL

PLAN

RUN

SECOND RUN OF CABLE GUARDRAIL

RUN

THIRD RUN OF CABLE GUARDRAIL

ONE TWO ONE ,ﬁ:&‘g 533
wsTaLATow Lne  F— R = ) Lol . - . - . L
(FACE OF RAIL) 39 3 3
TYPICAL LAYOUT FOR MULTIPLE RUNS OF CABLE GUARDRAIL
EACH RUN OF CABLE GUARDRAIL CONTAINS TWO
TERMINAL SECTIONS WITH ANCHOR ASSEMBLIES.
.5
EDGE OF
TRAFF IC 0.6 m
LANE — 180
B MIN. @ |£ FINISHED —
[m @:kSHOULDER J
i 1 = REFLECTOR MOUNTING NORMAL d
L 1 J HOLE FOR ALT. "B" FINISHED d
I f SHOULDER
19.1 DIA.| 840 M8 HOOK BOLTS (INSTALLATION
CABLES (FBHO1% OR LINE)
Rewoi ¥ |1 FBHO2 %) N 610
I 610
I
I # VARIABLE VARIABLE
T H QR — 2:1 OR FLATTER 2:1 OR FLATTER
I 50 NOMINAL
I
I 27 SLOPE
I
710 I SOIL PLATE
i (PLSO1%)
I
I
H |« CABLE GUARDRAIL
Ul POST (PSEOT%) | | | |
TYPICAL INSTALLATION DETAIL TYPICAL INSTALLATION DETAIL

LINE POST & POST P3

177.8
THREADED

T

ABLE WEDGES
(FMMO | %)

CABLE SPLICE

SPLICE CABLE USING A COUPLING DEVICE AS SHOWN,
OR AN ALTERNATE METHOD APPROVED BY THE ENGINEEER.

REFLECTORIZED TYPE
Il (HIGH INTENSITY)
SHEETING, WHITE OR
YELLOW PER MUTCD

38 38

6 DIA. (MIN. ) APPROVED
TAMPER-PROOF LOCK NUT

3 SPACER OR APPROVED
SHOULDER BOLT
(GALV. STEEL OR ALUMINUM)

FACE OF REFLECTOR TO BE
FLUSH WITH FLANGE EDGES

ng

REFLECTOR ALT.

5 DIA. HOLES FOR

TAMPER RESISTANT

SELF TAPPING SCREWS

3
OR BLIND RIVETS 12.7
——TTT—

NOTE:

REFLECTORS ARE
TO BE 14 GAGE
(1.9 mm THK. )
ALLUMINUM ALLOY

REFLECTOR ALT.

101.6 |127

e

"

POST P2

NOTES:
(DFOR CABLE GUARDRAIL RUNS OF:

318.42 m OR LESS: USE COMPENSATING
CABLE END ASSEMBLY (RCEOI*) ON ONE END
AND TURNBUCKLE CABLE END ASSEMBLY % ON
THE OTHER END OF EACH CABLE.

GREATER THAN 318.42 m, UP TO 625.86 m
MAXIMUM:  USE COMPENSATING CABLE END
ASSEMBLY (RCEO1%) ON BOTH ENDS OF EACH
CABLE.

@ LINE POST SPACING:

TANGENTS AND CURVES WITH RADII 220 m AND
GREATER: 4880 mm.

CURVES WITH RADIILESS THAN 220 m DOWN
TO 135 m: 3660 mm.

NOTE: DO NOT INSTALL CABLE GUARDRAIL ON
THE INSIDE SHOULDER OF ANY CURVE.

B UNIFORMLY TENSION ALL CABLES TO COMPRESS
SPRINGS BY 90 mm.

(@ DO NOT INSTALL CABLE GUARDRAIL FOR OBSTACLES
WITHIN 3.7 m OF THE INSTALLATION LINE.

(® DO NOT USE CABLE GUARDRAIL WITH FILL SLOPES
STEEPER THAN 2: 1, UNLESS THE DISTANCE
BETWEEN THE BACK QF THE POSTS AND THE
BREAK IN THE FILL SLOPE IS AT LEAST 2.5 m.

(® ATTACH REFLECTORS TO EVERY OTHER LINE POST
(9.76 m TYP. ), BEGINNING AT POST P3. DO NOT
ATTACH REFLECTORS TO PQOSTS P1 AND P2.

@ WIDENING IS REQUIRED IF FINISHED SHOULDER IS
LESS THAN 0.6 m FROM THE TRAFFIC LANE.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
GUARDRAIL HARDWARE.

DETAILED DRAWING

ANDA . -
SECTION 606 606-40

CABLE GUARDRAIL

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




3 HORIZONTAL &
2 VERTICAL #10 BARS
IN EACH FACE OF EACH
PIECE

|

ONE PIECE

H R
SHOULDE (PSEQ6%)

825

ANCHOR UNIT & RE-BAR

TWO PIECE

CABLE GUARDRAIL
ANCHOR PQOST

CONCRETE ANCHOR

L3 SLopg

INSTALLATION DETAILS

NOTE:

DIMENSIONS FOR LEFT AND RIGHT HAND ANCHOR UNITS

ARE THE SAME, WITH THE POSITION OF THE ANCHOR
AND ANCHOR BRACKET BEING THE ONLY DIFFERENCE.

1450

660 660

a3 I |

‘f‘*
510
1150

\L—TOP 495

l;, CABLE

7\ |
soja» 1 645 645 1 444{80
725 725
PLAN

(LEFT HAND ANCHOR UNIT}

11— ]— — ANCHOR ¢ —-—-

/‘pw

760

715

TAPERED KEYWAY DETAIL
(TWO PIECE INSTALLATION)

BOTTOM

POST

CABLE GUARDRAIL
ANCHOR POST
(PSE06%)

495

T

25

457

ANCHOR POST DETAIL

P

CABLE ANCHOR
BRACKET (FPAO2x%)

320

280 480

PLAN
(RIGHT HAND ANCHOR UNIT)

PLACE 5 DIA.
Y BRASS ROD IN HOLES
AND BEND OVER ENDS

19. 1 DIA, CABLES
(RCMO | %)

KEEPER
PLATE

CABLE GUARDRAIL I
ANCHOR POST
(PSE06%)

NOTE:

INSTALL

AN ADDI
CONCRETE
ANCHOR

MI2 x 63 HEX BOLT

(FBX12a%) WITH NUT (FNX12a%)
AND 3 FLAT WASHERS (FWC12a%)
TORQUE TO 34 N-m (4 EACH POST)

8 - M20 HOOKED
ANCHOR RODS (FRH20a%)
WITH HEX NUT (FNX20a%)
& FLAT WASHER (FWC20a%)
ON EACH ROD

3 CABLE END
ASSEMBLIES

(RCEO3%)

3 - M20 DIA. FLAT
WASHERS (FWC20a%)

5 DIA. BRASS KEEPER
ROD MUST BE INSTALLED
(BEND OVER ENDS)

2 - M20 DIA. HEX

NUTS (FNX20a*)

SLIP IMPACT BASE

*

SLIP IMPACT BASE

ONE WASHER UNDER HEAD,

ONE BETWEEN PLATES & ONE UNDER NUT.

TIONAL WASHER MAY BE

PLACED BETWEEN PLATES TO PLUMB
THE ANCHOR POST.

CABLE GUARDRAIL
ANCHOR POST (PSEO06%)

457 <§
S

305

ELEVATION
(LEFT HAND ANCHOR UNIT)

<—— EXCAVATE FOR CONCRETE

ANCHOR (SEE NOTES)

CABLE END
ASSEMBLY
(RCEQ3%)

M20 DIA. SQUARE
NUT (FNS20%)

CABLE ANCHOR

BRACKET (FPAO2%)

CABLE END ASSEMBLY TO

ANCHOR BRACKET DETAIL

NOTES:

(@ INSTALL THE CONCRETE ANCHOR INTO THE
EXCAVATION, AS DETAILED, SO THAT THE
BOTTOM OF THE ANCHOR HAS A FULL AND
EVEN BEARING ON THE SURFACE UNDER IT.
BACKFILL AROUND THE CONCRETE ANCHOR
IN ACCORDANCE WITH SECTION 203.03.3 OF
THE STANDARD SPECIFICATIONS.

@ THE CONCRETE ANCHOR CAN BE PLACED AS
ONE OR TWO PIECES. THIS DETAIL PRIMARILY
SHOWS A TWO PIECE INSTALLATION. FOR ONE
PIECE INSTALLATIONS, USE ALL THE SAME
DIMENSIONS, LESS THE TAPERED KEYWAY AND
THE ADDITIONAL REBAR, AS SHOWN.

@ IF LIFTING DEVICES ARE EMBEDDED INTO THE
CONCRETE ANCHORS, INSURE THAT THEY HAVE
A SAFE WORKING LOAD OF 3.6 METRIC TONS FOR
THE ONE PIECE ANCHOR AND 1.8 METRIC TONS
EACH FOR EACH OF THE HALVES OF THE TWO
PIECE ANCHOR UNIT.

@ USE CLASS “DD" CONCRETE TO
CONSRUCT ANCHOR.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
OF GUARDRAIL HARDWARE.

ALL DIMENSIONS ARE MILL IMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 606 606-41

CABLE GUARDRAIL TERMINAL
ANCHOR ASSEMBLY

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




W (SEE TABLE) ‘
DETAIL A 200 x 25 x 5
PLATE TACK WELDED
STQf‘gém [ | ettt - T TO 19 mm PLATE
GUARDRAIL ( RI
T‘ ® CLEAR THIS | CABLES TO HAVE LESS THAN 38 mm
. OF SAG AFTER INSTALLATION 4.8 DIA.
AREA OF ALL I
FIXED OBJECTS | HOLE
| @®R1 MAY EQUAL THE END OF THE BRIDGE
APPROACH SECTION.
| A —L
I @®NOTE: THE RADIUS FOR ANY PARTICULAR XURP T -] a0
I INSTALLATION IS CONSTANT. SELECT \ ———= 25 ‘
I L (SEE RADIUS FROM TABLE. (SEE GUARDRAIL i ~ I 200 -~ (=40
I TABLE) SUMMARY FRAME. ) \
751 ¢ 27.0
- DIA. HOLE
THREADED CABLE END \ g 100
TOWARD TRAFFIC
FCAOT* 455 200
CRT POSTS - NO WASHERS ON RAIL WOOD BREAKAWAY POSTS
SIDE (SEE CRT POST DETAIL)
305 406
102 BEARING PLATE DETAIL
FBBO2% (OR FBX16a% BOLT AND
0 FNX16a% NUT WITH FWC24a% FPBO1 %
WASHER UNDER HEAD AND NUT)
FPAO1% ANCHOR
BRACKET
T T 7 \
L Fyl | / |
T 7 7 © T = B © | |
ANCHOR SECTION (SEE NOTE @) ‘ / ‘
4 SPACES AT 1.905 m = 7.62 m 6 ~ 19.1 CABLE I14 TYP. FMMO2 % &0
OPTIMALLY 90°, MAY NOT NTE ‘ 550 CLIPS (TYP. )
VARY BY MORE THAN 10° RSECTING RoaDWAY TERMINAL SECTION 30 FWCzda% 23 11501 230
F b er< u-BoLTS on THiS cABLE FNX240x%
GRADING NOT TO EXCEED 1 6 BEARING PLATE o € 22.2
15:1 IN FRONT OF BENT < \ = e S M/DIA. "HOLES
RAIL SECTION PLAN S 2R ////K\\\\\ ! OSSN 460
PLAN L 19.1 DIA. CABLE, 50 R
L ONE END SWAGED ——— WOOD BREAK- 230
AWAY POST
RADIUS TABLE 241 FBX200% 44 J BOX BEAM, HSS 64 x 64 x 6.4 4
S e I IR I — FNX20a% g ==h— — \
RADIUS | LENGTH OF BENT RAL| L = = = = ‘ N | T‘K 6 mm STEEL PLATE
2450 3.81 m 7.6m | 4.6m I I I I [ . 6 L TWO 203 FBX20a%
4850 7.62 m 9.1 m m | | | SOIL PLATE /\ | ( | TWO FNX20a%
\ | ] | | (TWO FWC20a%
7300 .43 m 12.2m | 61m —LAL —ANA— yashERrs EACH) SOIL PLATE DETAIL
9700 15.24 m 15.2m | 6.1m = TJ\F\* STEEL TUBE VT PLSO3%
PSS PSS QN | I ( |
| |
[ [
M\l WASHER (FWC16a%)
ON BACK OF POST ONLY
195 MIN, —]  [=<— —=| |~ 145 MIN.
152 203 RWEOBa-b* M16 BUTTONHEAD
L] A (ADJUST '75] BOLT AND NUT (FBBO3%)
76 } 76 135 185 SPLICE BUFFER TO TO FIT) 280 RADIUS TERMINAL ELEMENT . < \ — | WITH NO WASHER ON
25 8 N 015 TERMINAL CONNECTOR B $ . $ RAIL SIDE
) po Ll ‘ : ) | WITH FBBOI % d | \ ‘
o I T — . . RA
11 : st [ ¢ 22 DIA. HOLE BOLTS (4 REQUIRED) glspoE D;go Eéhg STEEL 550 GRADE
22.2 | e p\
405 DIA. B RWEO20-b% -
HOLES | —=j|=—26.5 P TR PSS IR
JI I S S ,Tj _ 460 1830 405
. 1080 —¢ 60 DIA. HOLE — A .
—t He—150 %‘; O]
1525 esT ¢ 22 o HoLe —] 700
STRUCTURAL TUBING 30 DIA.
/203 x 152 x 4.8 R L NO CONNECTION TO POST, HOLES ||
RAILING IS SUPPORTED BY PLATE 100 x 300 x 10 PLATE
FRONT VIEW SDE VIEW | CONTROLLED RELEASING TERMINAL (CRT) POST
T
>—7//H\‘\\
A L _— WOOD BREAKAWAY POST DETAILS 6 R CRT POST DETAIL
| I
FRONT VIEW SIDE VIEW PDFO1 % ‘ PDEO9*

STEEL TUBE DETAILS

PTEO5*

NOTES:
(D DO NOT INSTALL ON SLOPES STEEPER THAN 2: 1.
@DO NOT OMIT OR SHORTEN ANCHOR SECTION.

@) SEE DTL. DWG. NO. 606-05A FOR GUARDRAIL WIDENING REQUIREMENTS.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

BCT POST

FBBO1% BOLT AND NUT
CONNECTING BUFFERED END
SECTION TO PIPE,

DETAIL A

NO WASHER

ALL DIMENSIONS ARE MILL IMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 606 606-46

INTERSECTING ROADWAY
TERMINAL SECTION

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride
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2.21 m BOX BEAM ONE-WAY DEPARTURE TERMINAL SECTION PAY LIMITS

STANDARD BOX BEAM

2440

GUARDRAIL PAY LIMITS D

TAB (TYP.) D

] [ -
| O | | @] lQoQollcOoO ! %
77l7ﬁ ,,,,,,,,,,,,,, L o S NG | E— —
| ¥BOX BEAM TERMINAL ‘ TRAFFIC SIDE/ |
| RAIL (RBMOS %) w |
| PLAN ‘
| | |
i ‘ \ STANDARD BOX BEAM RAIL
! 1295 | 915 ; SPLICE, NOT INCLUDED IN
‘ ! | COST OF TERMINAL SECTION (D
1068 457 |
‘ ‘ REFLECTIVE \
\ ! \
| | |
\
\

710

205

SEE DETAIL "A"

™S

1
I
I

I
—

ELEVATION

12.7 DIA. HOLES FOR M10
x 191 HEX BOLT (FBX10a%)
AND NUT (FNX10a%) WITH

2 FLAT WASHERS (FWC10a%)

END COVER
PLATE
(4,8 THICK)

STANDARD BOX BEAM POST,

HARDWARE, AND WIDENING (D ( TRAFEIC

NOTES:

(D SEE DTL. DWG. NQO. 606-50 FOR
STANDARD BOX BEAM GUARDRAIL
AND ASSOCIATED DETAILS.

% SEE DTL. DWG. NO. 606-80 FOR
SCHEDULE OF GUARDRAIL HARDWARE.

BOX BEAM

SUPPORT BRACKET
(FPPO1 %)

TYPE D BOX
BEAM POST
(PSEO5 %)

I
|
SOIL PLATE A
(PLSO1%) ‘

MI2 x 38 HEX BOLT
(FBX12a%) AND NUT
(FNX12a%) WITH 2 FLAT
WASHERS (FWC12a%)

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

SRTEFERRIE)NSCPIEC DWG. NO.
ANDA . _
SECTION 606 606-52

BOX BEAM ONE-WAY
DEPARTURE TERMINAL
SECTION

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




¢
SPLICE sTANDARD BOX BEAM

BRIDGE RAIL# 15.56 m BOX BEAM BRIDGE APPROACH SECTION PAY LIMITS
GUARDRAIL PAY LIMITS @
IBNRIREIEDRSQ(I:LH CSOENCNTEISLIE’):NAYINER%:?ED UPPER RAIL - STANDARD BOX BEAM RAIL SPLICE @ 15
LOWER RAIL - TS152 x 51 RAIL CONNECTION (SEE DETAIL) ———
.,/ 1 T T T T : L . \
< " e o e o @ ° ° ° © (o o] o o ° ° e __——— © ° (o oo o] <
\ \
LTRAFFIC SIDE
PLAN
616 4 SPACES AT 1220 = 4880 ‘ 1830 ‘ 4 SPACES AT 1830 = 7320 ‘ 915
406 TS152 x 152 x 4.8 BR. APP. SECT. UPPER RAIL NO. |% 9.14 m STANDARD BOX TS152 x 51 x 6.4 BR. APP.
210 — A—=— B~ €=
| "—: / TS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NO. 1% | BEAM RAIL (RBMOT%) SECT. LOWER RAIL NO. 2% |
_|_|.¢_u_4\|u T f—8T% =t
5 £ o B I A B
i 1T 0 E / E E E E I LTI 1T E E / E B ‘
r - - r = STANDARD BOX BEAM RAIL SPLICE
3 =] [=] =] [=] = (NOT INCLUDED IN COST OF BRIDGE
‘ ‘ APP, SECTION) @
T ‘:\H:\H:\H:H\:\H F\H:H\:\H:H\ | | =TIT=TTT=TN=TTT=TTT=|"| —TITEMT=TT=TTT=T ‘EH\:\H:\H: ‘EH\:\H:\H: —IT=MT=MTT=1 T=T=T"T=IT=

L 1 - - A, - y L -t AN

b ‘H‘ H‘ ‘H‘ ﬂ‘ o ‘H‘ I ‘H‘ I ‘H‘H “m Hm Hﬂ STANDARD BOX BEAM POST,

il }\ \} }\ ‘} h \} l ‘} N ‘} l ‘H\ ‘W \W ‘W HARDWARE AND WIDENING @

| | | |
: T o g R 1’ | gia |

.

1073 (TYP. )#

\
BRIDGE RAIL#

TS152 x 51 x 6.4

(TYP.)
R ;\

TS152 x 51
RAIL CONNECTION
|

©)

TS152 x 102 x 6.4

@
@

ELEVATION

1216 (TYP. ) #

BRIDGE RAIL#

616

(TYP.)

TO TS152 x 152

TS152 x 51
RAIL CONNECTION
|

TO TS152 x 152

BRIDGE RAIL#

25.4 DIA. HOLES FOR M20 x
203 HIGH STRENGTH HEX BOLT
(FBX20b%) AND NUT (FNX20b)
WITH TWO HARDENED FLAT
WASHERS (FWC20bx*) (TYP. )

|
Pomely Poem: i
77777 e % e e 25.4 DIA. HOLES FOR M20 x
\% \ Eé;%fg\ o ! lm | SR o 102 HIGH STRENGTH HEX BOLT TS152 x 51 TO TS152 x 152 CONNECTION SLEEVE*
(FBX20b%) AND NUT (FNX20b%)
e " | FLUSH < = i ‘J WITH TWO HARDENED FLAT
—o WASHERS (FWC20b%) (TYP. )
s 734 l - L 4 830 | | TS152 x 51 TO TS152 x 152 RAIL CONNECTION DETAIL
(veo| T == \T (TPl o T —— 0 T L
| == \ ] \ 178
TS152 x 51 RAIL o
CONNECTION TS152 x 51 RAIL —
\ . . \ . . CONNECTION TSI152 x 51 CONNECTION SLEEVE*
\ TS152 x 76 x 6.4
(TYP.) i
| | | | | | Lﬁ.’)g GAP
| [ et | [ it BRIDGE RAIL#
‘ J—‘J\/—L ‘ J—‘J\/J—L OR LOWER RAIL NO. 1
I Vi I Vi
R Ly IS152 x 51 RAIL CONNECTION DETAIL
L= =]
L1 L1
NOTES:
BOX BEAM - BRIDGE APPROACH SECTION TYPE 1 BOX BEAM BRIDGE APPROACH SECTION TYPE 2 (DWIDENING 1S REQUIRED IF FINISHED SHOULDER
12.7 DIA. HOLES FOR M10 x 191 HEX IS LESS THAN 0.6 m FROM THE TRAFFIC LANE.
BOLT (FBX10a%) AND NUT (FNX10a%)
WITH 2 FLAT WASHERS (FWC10a%) BOX BEAM RAIL (RBMO1%) @SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
(1 WASHER ON POSTS WITH REFLECTIVE (TYP.P1 THRU P9) REFECTIVE TAB REQUIRED BEAM GUARDRAIL AND ASSOCIATED DETAILS.
TAB) (TYP. P1 THRU P9) TYPE B BOX BEAM POST* — "F'fﬁ (TYP. P1 THRU P9) EVERY 4TH POST (TYP.) @ %SEE DTL. OWG. NO. 606-80 FOR SCHEDULE
- OF GURADRAIL HARDWARE.
—] BOX BEAM SUPPORT BRACKET TYPE A BOX BEAM POST 12.7 DIA. HOLES FOR MIO
202 (FPPOI%) (TYP. P1 THRU P9) — (PSE08%) (WITH EXTRA 202 X B9 EX BOLT (FBX00%) #SEE BRIDGE PLANS.
MI2 x 38 HEX BOLT (FBX12a%) O e Rt R RAL 2 FLAT WASHERS (FWC10a%)
710 OR AS REQUIRED & NUT (FNX120%) WITH 2 FLAT (TYP. P1 THRU P9) 535 (POSTS P1 THRU P6)
TO MATCH BRIDGE WASHERS (FWCI12a%) (TYP, BOX BEAM SUPPORT 0.6 m MIN. 610 (POSTS P7 THRU P9)
RAIL HEIGHT (TYP, P1 THRU P3) BRACKET (FPPOI %) 4 [0)
P1 THRU P9) (TYP. PI THRU P8) BOX BEAM SUPPORT EDGE OF
178 FOR TYPE | BR. APP. BRACKET (FPPOTX) SRAFFIC
<— 305 APPROX. SECT. 229 FOR TYPE 2 BR. l~— 230 APPROX. LANE ALL DIMENSIONS ARE MILLIMETERS
RAIL WIDTH APP. SECT. (TYP. PI RAIL WIDTH
THRU PS5 (mm) UNLESS OTHERWISE NOTED.
] A 2% SLOPE
I —— R I ——
VARIABLE DETAILED DRAWING
NORMAL SLOPE REFERENCE DWG. NO.
STANDARD SPEC. _
T LA L SHOULDER LA SECTION 606 606-53
msom PLATE (PLSOI%) ’] ’] ’] BOX BEAM BRIDGE
(TYP. PI THRU P9) APPROACH SECTIONS
SECTION A-A SECTION B-B SECTION C-C GUARDRAIL WIDENING DETAIL "
(TYP. AT POSTS P1 THRU P6) (TYP.” AT POSTS P7 & P8) (POST P9) (TYP AT POST PI THRU P9) EFFECTIVE: FEBRUARY 2005

MONTANA DEPARTMENT
OF TRANSPORT AT ION

serving you with pride




STANDARD BOX BEAM
(RMBO 1 %)

RAIL

710 OR AS
REQUIRED TO
MATCH BRIDGE
RAIL HEIGHT

25.4 DIA. HOLES IN BOX BEAM RAIL
FOR M20 x 203 HIGH STRENGTH
HEX BOLT (FBX20b%) AND NUT
(FNX20b%) WITH TWO HARDENED
FLAT WASHERS (FWC20b*)

CONNECTION SLEEVE ATTACHED TO
BRIDGE RAIL (TYP. )# (6.4 THICK
STEEL FORM FIT TUBE TO RECEIVE
TS152 x 152 x 4.8 BOX BEAM RAIL)

TRAFFIC SIDE

STANDARD BOX BEAM

25.4 x 101.6 SLOTS REQUIRED TOP AND
BOTTOM OF CONNECTION SLEEVE

BRIDGE RAIL #

GUARDRAIL PAY LIMITS (D

—~l———  TRAFFIC

I STANDARD BOX BEAM POST,
I /HARDWARE AND WIDENING (D

~—57 GAP

ELEVATION

NOTES:

(D SEE DTL. DWG. NO. 606-50 FOR STANDARD
BOX BEAM GUARDRAIL AND ASSOCIATED
DETAILS.

@ USE ON EXIT END OF ONE-WAY TRAFFIC
BRIDGES ONLY.

% SEE DTL. DWG. NO. 606-80 FOR
SCHEDULE OF GUARDRAIL HARDWARE.

#SEE BRIDGE PLANS FOR MORE DETAILED
INFORMATION ON BRIDGE RAIL AND
CONNECTION DETAILS.

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

SRTEFERRIE)NSCPIEC DWG. NO.
ANDA . _
SECTION 606 606-54

BOX BEAM ONE-WAY BRIDGE
DEPARTURE SECTION

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




STANDARD BOX BEAM

14,70 m OPTIONAL BOX BEAM TERMINAL SECTION PAY LIMITS

GUARDRAIL PAY LIMITS @

7315

PC 323098 PC 32307A PC 323108
915 L) 300 COMPOSITE TUBE OUTER TUBE COMPOSITE TUBE
X L T T T T — T _ T _ —— T _
=) °0 oo o @ @ = b e SN N N N e O N Y NN S AN
\\\A*STANDARD BOX BEAM RAIL SPLICE, NO HARDWARE 3860 1830
NOT INCLUDED IN COST OF CONNECTIONS AR SPACE
TERMINAL SECTION. @ AT POST PS5 250
7315 655
PLAN
END ANCHORAGE ASSEMBL;__W
(SEE DTL. DWG. NO. 606-56A)
PC 32306A PC 32301A
TELESCOPING SECTION ‘ 1220 ‘ INTERMEDIATE ‘ ! 2435
| | SPACER |
- === fot fot fot — = — — T re———— — — ‘_ﬂléﬂ
H _ I I I I (RSN I \\\K\\X\K\\\K@ NNV ARTSSN lg“l\\\\ih \E£4_u—||.:|“
i i plq pid pid — o L
u u u u e 2o ) i | i
BREAKAWAY TENSILE |
I I I I GROUND L INE CONNECTOR I I I i
I I I I )/ I I I . ==t
i i i i Ll i i T I T UL
I I I I I I I I H I |l
linl linl linl linl i N i i ‘LJ ‘\ J
L L L L [N [ [N [N b =
i i i N N I aee Dak NG N N N = =
L L L L [N [ ATTACHMENT DETAILS. [N [N o I
L L L L [N [ [N [N 1o I
uuuuu uuuuu uuuuu uuuuu uuuuu uuuuu uuuuu uuuuu } } 295 [ } .
1830 1830 1830 1830 1830 1830 1830 gos ||| 1905 TT
I T T T T T T T bl =
I |
L] L]
® |
ELEVATION
10.98 m 4.63 m ‘
915 10 065
COMPACT SLOPES TO MEET THE 3:1 OR
DENSITY REQUIREMENTS OF STANDARD FLATTER
SPECIFICATION SECTION 203. 03. S
w
= 355 APPROX
s RAIL AND
101 OR z POST WIDTH
FLATTER o 10: 1 OR
610 WIDENING@/ é L FLATTER
1 — =
T u z =y AL ERRRRNRERNN NS NSNSV NN s S 15°  (MAX. )
) o i E T Y NNNNNANNY il
.,
230 APPROX.RAFAT 50 \\\\447
EDGE OF SHOULDER OR FACE OF

AND POST WIDTH

NOTES:

(PLACE A SELF-ADHESIVE OBJECT MARKER ON

THE FACE OF THE NOSE ASSEMBLY,

HAVING

ALTERNATING RETRO-REFLECTIVE BLACK AND
YELLOW STRIPES SLOPED DOWNWARD AT AN

ANGLE OF 45°

TRAFFIC IS

@FLARE THE
AT A RATE
FLARES OF
THE FLARE
SHOULDERS

TOWARDS THE SIDE ON WHICH
TO PASS.

END SECTION AWAY FROM TRAFFIC
OF 50:1 FOR 15.24 m (ILLUSTRATED).
50: 1 FOR 30.48 m MAY ALSO BE USED.
MAY BE OMITTED ON ROADS WITH
GREATER THAN 0.6 m IN WIDTH.

@ OBTAIN ENGINEERS APPROVAL OF MANUFACTURER
INSTALLATION OPTIONS WHEN SITE CONDITIONS
PREVENT THE USE OF THE OPTION SHOWN ON THIS

GUARDRAIL WIDENING

DETAIL.

(@ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX BEAM
GUARDRAIL AND ASSOCIATED DETAILS.

———  TRAFFIC

ALL DIMENSIONS ARE MILL IMETERS
(mm) UNLESS OTHERWISE NOTED.

GUARDRAIL

DETAILED DRAWING

ANDA . -
SECTION 606 606-55A

OPTIONAL BOX
BEAM TERMINAL
SECTION - WY-BET

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




STANDARD BOX BEAM

14.49 m OPTIONAL BOX BEAM TERMINAL SECTION PAY LIMITS

GUARDRAIL PAY LIMITS @

10.98 m STANDARD BOX BEAM GUARDRAIL (@

3.51 m BEAT BOX BEAM TERMINAL SECTION

% ‘ 315 3ls ‘ 2595 760
T ) T T T o T T T T
B [0 o][o o] B = B [0 o][o o B B = I-f@kg o] = 2
\STANDARD BOX BEAM RAIL SPLICE, \STANDARD BOX BEAM RAIL SPLICE @ BEAT BOX BEAM
NOT INCLUDED IN COST OF RAIL SPLICE
TERMINAL SECTION. @
PLAN
REFLECTIVE TAB (TYP.) @
- S - / - e - - - . -
I I I ! I I ! ! ! il
I I | I I I | u
I I u I I I u
I I u I GROUND L INE I I u |
I I u I J/ I I u |
i i T i i i T I
il Il Il I I I I I
i nlln! nllni nllni nllni nllni i M0
il il LI il il NN LIl L SEE DTL. DWG. NO. b
[0 [0 LI N N Il L P 606-568 FOR TERMINAL b
[N [N [N [l [l [l [miin | \H\ | SECTION DETAILS \‘ I
il il LI il il NN LIl L b
L Ll Ll Ll Ll Ll Ll LyLJ b
il il il i i i i M b
\ 1830 \ 1830 \ 1830 \ 1830 \ 1830 \ 1830 \ 1830 \ 2595 L[1 760
T T T T T T T T \r\‘”
I
Lo
Lo
Lo
I
ELEVATION I
I
I
Lo
Lo
11.505 m 3.90 m L
915 10 590
COMPACT SLOPES TO MEET THE 3:1 OR
DENSITY REQUIREMENTS OF STANDARD FLATTER
SPECIFICATION SECTION 203. 03. S
IEI
[
S 150 APPROX. 1725
10: 1 OR I RAIL WIDTH
FLATTER G 10t 1 OR
- — § . FLATTER
610 WIDENING @ . . . m— z - =5 = L] 11
LI Toojesl T ) L[ [e | 305
e |
50

230 APPROX. RAIL
AND POST WIDTH

NOTES:

(DPLACE A SELF-ADHESIVE OBJECT MARKER ON
THE FACE OF THE NOSE ASSEMBLY, HAVING
ALTERNATING RETRO-REFLECTIVE BLACK AND
YELLOW STRIPES SLOPED DOWNWARD AT AN
ANGLE OF 45° TOWARDS THE SIDE ON WHICH
TRAFFIC IS TO PASS.

@FLARE THE
AT A RATE

END SECTION AWAY FROM TRAFFIC

OF 50:1 FOR 15.24 m (ILLUSTRATED).
FLARES OF 50:1 FOR 30.48 m MAY ALSO BE
USED. THE FLARE MAY BE OMITTED ON ROADS WITH
SHOULDERS GREATER THAN 0.6 m IN WIDTH.

@ SEE DTL.

@OBTAIN ENGINEERS APPROVAL OF MANUFACTURER

INSTALLATION OPTIONS WHEN SITE CONDITIONS
PREVENT THE USE OF THE OPTION SHOWN ON THIS
DETAIL.

DWG. NO. 606-50 FOR STANDARD BOX BEAM
GUARDRAIL AND ASSOCIATED DETAILS.

GUARDRAIL WIDENING

\EDGE OF SHOULDER OR FACE OF GUARDRAIL

~l——  TRAFFIC

DETAILED DRAWING

T oo
ANDA . -
SECTION 606 606-5

NO.
5B

OPTIONAL BOX
BEAM TERMINAL
SECTION - BEAT

ALL DIMENSIONS ARE MILLIMETERS

EFFECTIVE: FEBRUARY 2005

(mm) UNLESS OTHERWISE NOTED.

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORT AT ION




M8 x 191 HEX PC 323126
BOLT WITH ONE REFLECTIVE CHANNEL
FLAT WASHER bC 32306 PC 32307A BILL OF MATERIAL
AND HEX NUT A PC 32306A 178 x 178 x 3.2 P Ty
HSS 152 x 152 x 4.8 HSS 152 x 152 x 4.8 OUTER TUBE ¢ g DESCRIPTION
m ‘ 7066 I PIPE SLEEVE, 50 DIA. x 150
,,,,,, 12 H#,,,,,,J - 721G I PLATE WASHER, 75 x 100 x 10
! } I } | 1226 I NOSE RESTRAINT CABLE BRACKET
202 }\\ } ‘}}‘ } 7366 2 STEEL TUBE, 152 x 203 x 1525
77777777777777777777 R RS- 0 SR | S 7666 2 SOIL PLATE, 460 x 610 x 6
R b | o - 774A I SLOTTED BEARING PLATE
1 I 30006 I | CABLE ASSEMBLY
MI2 x 38 HEX I
BOLT WITH 2 H PC 96406 w 31486 2 6 DIA. x 51 LAG SCREW
FLAT WASHERS | 2
T10) AND HEX NUT 1 POST ANGLE 710 | PC 323084 22 DIA x 915 32406 | 3 | M8 ROUND WASHER
I I BREAKAWAY TENSILE ALL THREAD ROD 32456 3 M8 HEX NUT
I I CONNECTOR WITH 2 HEX NUTS 32546 3 10 DIA. x 38 LAG SCREW
PC 325154 I I EACH END
STEEL POST I PC 14959A I 32556 5 M10 ROUND WASHER
I STEEL POST I 32646 2 10 DIA. x 127 LAG SCREW
H I 33506 4 MI16 HEX NUT
i H 34786 4 MI6 x 191 HEX BOLT
1l \ 1l 37006 ] M20 ROUND WASHER
o ‘ b ‘ 37106 | 2 | M20 HEX NUT
[ [ 40446 4 32 DIA. HEX NUT
H w H }% 40668 | WoOD POST, 150 x 200 x 1080
Il a5 Il a5 41068 3 RUBBER PAD, 38.1 x 88.9 x 101.6
—A\= —N\= 41926 4 6.4 mm CABLE CLAMP
! Vm H Vm 43006 18 | MI2 ROUND WASHER
[l [l 43036 9 M12 HEX NUT
[ 1 [ ' 43086 9 MI2 x 38 HEX BOLT
47196 2 M20 x 254 HEX BOLT
43026 2 M24 ROUND WASHER
POST ATTACHMENT DETAIL POST ATTACHMENT DETAIL 43036 4 M24 HEX NUT
(TYP. AT POSTS P6, P7 AND P8) (POST P5) 50446 I AIRCRAFT CABLE, 6.4 DIA. x 2080
50926 2 6.4 mm AIRCRAFT CABLE THIMBLE
51886 3 M8 x 191 HEX BOLT
54236 I 32 DIA. x 915 ALL THREAD ROD
PC 41926, PC 5044G, 9640G 3 POST ANGLE, 127 x 89 x 9.5 x 115
AND PC 50926 A 96416 3 SHELF ANGLE, 115 x 3.2 x 486
NOSE RESTRAINT PC 41068 _ PC 32300A 96426 | SHELF ANGLE, 115 x 3.2 x 283
CABLE ASSEMBLY RUBBER PADS NOSE ASSEMBLY
w 98524 I STRUT AND YOKE ASSEMBLY
————— : 143594 I 1625 mm STEEL POST
PC 323074 \\\\\\\\ m: —— | \ED 32300A I WY-BET NOSE ASSEMBLY
66?5; }Lgsx S I I NN NN N N NN I Il 323014 I HSS 152 x 152 x 250 INTERMEDIATE SPACER
o 32305A I BREAKAWAY TENSILE CONNECTOR
7777777 IR 323064 I HSS 152 x 152 x 4.8 TELESCOPING SECTION
I PC 722G NOSE PC 9642G 32307A | OUTER TUBE
b ! RESTRAINT BRACKET SHELF ANGLE ?’%
202 L | PC 774A 323098 I 152.4 0.D. x 6.4 x 3860 COMPOSITE TUBE
| “\ PC 30006 BEARING PLATE
,,,,,, I CABLE 2 ATTACHED 10 POST 323108 I 152.4 0.D. x 3.2 x 1830 COMPOSITE TUBE
L Hdb fe'e) PC 98524 ASSEMBLY WITH 6 DIA. x 51 323126 3 REFLECTOR CHANNEL
hind GROUND STRUT -1 LAG SCREWS
s Wiz x 38 u N\ C 10| 325154 | 6 | 1625 mm STEEL POST
Led
it | S i
723| 2 FLAT WesH | SHELF ANGLE | \ PC 706G I H M24 HEX NUTS WITH
I | | M20 x 254 HEX PIPE SLEEVE I I ONE FLAT WASHER
i ! | BOLT WITH 2 FLAT i I (EACH END)
| | WASHERS AND HEX ] |
STeet post ! | | NUT (TYP. ) \} h PC 7216
H éL | ‘H I PLATE WASHER 10 DIA. x 38
- LAG SCREW WITH
I — === — === -
| ‘ } \LZ . ‘} } ONE FLAT WASHER
I | ‘ HEX BOLT AND PC 766G \ &
I | HEX NUT (TYP.) SOIL PLATE | ‘ 10 DIA. x 127
\ | \ (TYP. ) | \ LAG SCREW WITH
}} H i } i } ONE FLAT WASHER
[ PC 736G B
I v FOUNDAT ION — A § 2=
Iyl 902 TV TUBE (TYP.) N\ ALL DIMENSIONS ARE MILLIMETERS
A | (mmJ) UNLESS OTHERWISE NOTED.
L ‘ 1905 ‘ PC 40668 WOOD S

POST ATTACHMENT DETAIL
(TYP. AT POSTS P2, P3 AND P4)

END ANCHORAGE ASSEMBLY

BREAKAWAY POST

AL

SECTIO -

N _A-A

DETAILED DRAWING

T oo

ANDA . -

SECTION 606 606-56A
WY-BET BOX

BEAM TERMINAL
SECTION DETAILS

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORT AT ION
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3 INTERMEDIATE POSTS (NO
CONNECTION TO RAIL REQUIRED)

STANDARD W-BEAM GUARDRAIL

11.895 m BOX BEAM TO W-BEAM TRANSITION SECTION PAY LIMITS

SEE ANCHOR DETAIL (SPRING COMPENSATORS

ARE NOT REQUIRED AT THIS LOCATION)

STANDARD BOX BEAM

PAY LIMITS @

FIRST W-BEAM PQST 915

9150 -

GUARDRAIL PAY LIMITS ()

SEE DETAIL "A"

SEE DETAIL

305 —

L 300 (MIN. )
\

“g"

\¥6:I SLOPE BREAK LINE

g T — =

B
|

1905 |
T

1830 /

915 | 915 | 915 | 915 | 915 | 915
T T

;!
| 1905
T

\
/w-BEAM GUARDRAIL

( TWO-WAY TRAFFIC

NESTED W-BEAM
GUARDRAIL (FIRST
3.81 m SPAN ONLY)

/

1830 1830 1830

S

ONE-WAY TRAFFIC
OR ——

OR ( ONE-WAY TRAFFIC

BOX BEAM TO W-BEAM TRANSITION SECTION ®

17.5 DIA. HOLES FOR
M14 x 203 HEX BOLT
(FBX14a%) AND NUT
(FNX14a%) WITH 2 FLAT
WASHERS (FWC14a%)

M16 GUARDRAIL
BOLTS AND RECESS

“—CUT AND WELD

CABLE END
ASSEMBLY

(RCEQ3%)

19.1 DIA, CABLE

e N\
L>—E 25.4 DIA. HOLES IN BOX

BEAM RAIL BOTH SIDES

M20 x 203 HIGH STRENGTH
HEX BOLT (FBX20b%) AND NUT
(FNX20b*) WITH 2 HARDENED
FLAT WASHERS (FWC20b%)
(3 PER CONNECTION)

178 x 102 x 12.7 L\\

NESTED
W-BEAM

f,ﬁﬁ, ,,,,,

NUTS (FBBO! %) AS NEEDED ®
(4 REQUIRED) DET 5
AlL
CUT AND BEND PLAN
AS NEEDED gé)
FIT W-BEAM Cﬁ F»D
762 190, 710
26 | | 152
44 *—>’]* 50 BOX BEAM RAIL
}* 13 12 GA. (RBMO | %)
| ST @i |
e P e 0\ @
il || 1T
HEE HE
B ] Y e ) RPN
-+ 9 |
i I
U¥TYPE A BOX I
W-BEAM RAIL ?Eég‘o’g’i? —
(RWMO2a-b*
OR RWM22a-b*) C*J L»D
(NESTED FIRST
3.81 m SPAN DETAIL B
ONLY)
ELEVATION
178
T 51 44 a4

102
64

22.2 DIA. HOLES

178 x

1 ffoeo

102 x 12.7 L

DETAIL

b *‘ DETAIL A SECTION E-E
A PLAN
BOX BEAM
GUARDRAIL F—
360
13 |
ﬂh | 80 100 100
] ! \ \ \
2\
|3:|r 25 © \® Tiii‘iiﬂfiéiTii‘iii
76 6.4 DIA. I ) 1 g 1
2.1 HoLE J4'5 75 75 7”5
e e e N o
203 x 102 x 12.7 L e 45° 0 B, 5,05,
X X .
OR 2 - 12.7 PL. WELDED 57 ﬁ%* LD O O
OR 12.7 BENT PL.
6.4 STIFFENER PL.,
o REQUIRED . 22 DIA. (TYP.)
SECTION F-F ANCHOR ANGLE @ PLAN
DETAIL
61750 4.8 DIA. BRASS KEEPER
22 (TYP. )ﬁ h ROD (BEND BOTH ENDS
915 31 | 1 f /  AFTER INSTALLING CABLE)
638 Qr J \l U\1
—— B
915 ANCHOR ANGLE ~
(SEE DETAIL) . 38
130 100
SECTION A-A \\'_
X W‘
- 2900 915
# T ¢ ELEVATION
A .
CABLE END NOTES:
ASSEMBLY (RCEO3%) (DSEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
{3 PER ANCHOR) L»B BEAM GUARDRAIL AND ASSOCIATED DETAILS.
@ SEE DTL. DWG. NO. 606-05A AND 606-05B FOR
ANCHOR DETAIL ® STANDARD W-BEAM GUARDRAIL AND ASSOCIATED
8 - M20 HOOKED ANCHOR PLAN DETAILS.
RODS (FRH20a%) WITH E—
HEX NUT (FNX20a%) & () MANUFACTURE ANCHOR ANGLES USING AASHTO M270M
FLAT WASHER (FWC20a%) GRADE 250 STEEL. ALL WELDING IS TO CONFORM
ON EACH ROD TO THE APPLICABLE AWS CODE.
915 (@ GALVANIZE ANCHOR ANGLES IN ACCORDANCE WITH
AASHTO MITIM. NO PUNCHING, DRILLING, WELDING
OR CUTTING IS PERMITTED ON COMPONENTS AFTER
— 12.7 DIA. HOLES IN BOX BEAM
SECTION B-B 22 2 DIA. HOLES I BOX RAIL TOP AND BOTTOM FOR GALVANIZING.
. . M1O x 191 HEX BOLT (FBX10a%) " "
ggA'\ZA RA(I5L3 BSOTSF:.OS';DlENS WANBDEAM AND NUT (FNX10a%) WITH 2 FLAT ®USE CLASS "DD" CONCRETE TO CONSTRUCT ANCHOR.
Rl FOR W20 X 203 HIGH WASHERS (FWCI10a%) ® ANY HOLES, CUTS, SLOTS OR WELDS MADE ON THE W-BEAM
STRENGTH HEX BOLT (FBX20b%) OR BOX BEAM RAIL AFTER GALVANIZING IS TO BE PAINTED
AND NUT (FNX20b*) WITH 2 WITH AN APPROVED GALVANIZING PAINT.
T?@EESE&,“” WASHERS 76 (LAP ALL W-BEAM SPLICES IN THE DIRECTION OF ADJACENT
~ TRAFFIC.
% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
,,,,,, OF GUARDRAIL HARDWARE.
NESTED
W-BEAM ALL DIMENSIONS ARE MILLIMETERS
12 oA, (mm) UNLESS OTHERWISE NOTED.
iiiiiiii (2.7 mm)

23.0 x 28.6 SPLICE BOLT SLOT
FOR M16 GUARDRAIL BOLT &
RECESS NUT (FBBO1%) TYP.

SECTION D-D

BOX BEAM SUPPORT
BRACKET (FPPOI%)

(FNX12a%) WITH 2

SECTION C-C

——MI12 x 38 HEX BOLT
(FBX12a%) AND NUT

FLAT

W WASHERS (FWC12a%)

DETAILED DRAWING

ANDA . -
SECTION 606 606-58

BOX BEAM TO W-BEAM
TRANSITION SECTION

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




REFLECTOR (®

T T
\ I ‘ 207
= ‘ LOOP (TYP.) L | 375 19
Jo / (SEE LOOP DETAIL) S———————————==—p— SR )
e X ‘ 190 ‘ ‘
190 \ . [ ‘ ‘
e S s s E — 813
fffffffffffffff - OPTIONAL LOGP (TYP.) ! 190 r | 44 ‘
190 | (SEE OPTIONAL P | 10 \
| LOOP DETAIL) S —" 273 | |
CT\::}:::::::::::::J | 349 | e jf = —
. | S ey / —pkesa N L [
I— SEE NOTE fﬂ T K 89 | 102
‘ 940 1170 57 ‘ 76 16— | | <02 S B
T T 1
,,,,,,, N
END VIEW | =\
| |
* SEE NOTE ELEVATION VIEW * SEE NOTE |
| \
76 SQUARE WASHER
(6 THICK ) 25 INTERMEDIATE REBAR NOT SHOWN END VIEW (N N
(TACK WELD)\:_ I [FOR CLARITY
305 ul / 32 DIA. PIN
| B W/ 76 SQUARE
—h 597 (@i = WASHER (SEE
o 1 i = DETAIL)
-
19—+ [
= - 3.05 m : :
—~ 32 T
| |
CONNECTING PIN DETAIL PLAN VIEW 207 | | 251
P
#16"s (TYP. ) **‘I=L7‘I25
32 —— T A0 :7? v
[ Twﬂ:f
T f/ T 190 } | | }
e ' [ ! ‘ @ REFLECTORIZED TYPE ‘ 25 |190
) 238 ! ! 11 (HIGH INTENSITY ) [ Sy ——
#16's AT 280 O.C. ‘ \ #16 REBAR SHEETING, WHITE OR = 1
(SEE REBAR DETAIL) L I | | 464 YELLOW PER MUTCD —=
197 ‘ ‘ 667 190 I } |
38 CL. :' ': 292 R RIRRE 190
(TYP. ) 59 T L ¥ R AR Sk ‘i
\ \ SR &
197 | | 6 89 i T_rﬂ77?77
i 3 > L i i b ]
C 0 l . 137 137 - o o o At
L 426
. 10 SPACES AT 280 108
END VIEW REBAR DETAIL
ELEVATION VIEW REFLECTOR
(SEE NOTES)
19 DIA. BAR
22 R /
k NOTES:
0OP_FABRICATION REQUIREMENTS:
‘ 990 ‘ (DUSE CLASS "DD" CONCRETE OR EQUIVALENT.
1. USE REINFORCING STEEL CONFORMING TO ASTM
19 DIA. BAR 9.5 (6) ™ 102 /o ATO6M, GRADE 420 FOR REBAR BEING WELDED @ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
9.5 (6) 102 ’ TO LOOPS. AASHTO M31M, GRADE 420.
22 R 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS Ajwz () CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED
¥ . CONFORMING TO AASHTO M270M, GRADE 250. 57 R AND CONFORMING TO AASHTO M270M, GRADE 250 OR BETTER. CONNECTING
& 532 PINS NEED NOT BE PAINTED. ALL DIMENSIONS ARE MILLIMETERS
| 152 | 883 3. COLD BEND THE LOOPS BY USING A JIG THAT (mm) UNLESS OTHERWISE NOTED.
‘ WILL PRODUCE AN ACCURATE RADIUS WITHOUT OPTIONAL LOOP DETAIL @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER
19 REBAR MARRING THE BAR. DO NOT HEAT THE BAR TO TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
102 /» 19 REBA FACILITATE BENDING.
— (® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST DETAILED DRAWING
T 4. WELD REBAR TO LOOPS USING 3 mm DIA. E8018 OPTIONAL LOOP FABRICATION REQUIREMENTS: CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF REFERENCE DWG. NO.
ROD. DO NOT TACK WELD THE PIECES TOGETHER PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER STANDARD SPEC.
PRIOR TO WELDING. 1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT, CURVES AS WELL SECTION 554, 606 606-60
LOOP DETAIL M270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS. AS ON TANGENT. THIS IS TO BE DETERMINED EARLY IN FABRICATION.
5. USE A CERTIFIED WELDER IN ACCORDANCE WITH
THE CURRENT EDITION OF AWS DI.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ® ATTACH REFLECTORS TO RAIL EVERY 9.15 METERS. FOLLOW THE CONCRETE
PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT MANUFACTURER' S SPECIFICATIONS FOR ADHESIVE MOUNTING.  IN NARROW BARRIER RAIL

UNTIL IT HAS BEEN INSPECTED.

©. NO ADDITIONAL WELDING IS PERMITTED ON THE
SMOOTH ROUND BARS OR REINFORCING STEEL.

THE BAR TO FACILITATE BENDING.

3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
REINFORCING STEEL.

PAVED (FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.

* 19 mm CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED SO THAT A
SMOOTH EDGE RESULTS.) 13 mm CHAMFER IS ACCEPTABLE.

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride
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END VIEW
* SEE NOTE ELEVATION VIEW * SEE NOTE
76 SQUARE WASHER
(6 THICK) END VIEW 32 DIA. PIN
25 INTERMEDIATE REBAR NOT SHOWN
(TACK WELD) f W/ 76 SQUARE
\:= a FOR CLARITY WASHER (SEE
F— DETAIL)
305
B
_ KL 597 C 3 = I9ﬂ ’~<7
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[ [
207 } } 251
L 25
] - 3.05 m il N Ji, y
s A
200 DIA. HOLE 190 o | \
CONNECTING PIN DETAIL FOR SPECIFIC SITES PLAN VIEW V| ees |90
SENSITIVE TO SMALL |
ANIMAL CROSSINGS %% #16's (TYP.) 813 —— _
32 (® REFLECTORIZED TYPE =
152 /; Il CHIGH INTENSITY) 130 I } |
L SHEETING, WHITE OR [ | —25 190
38 CL. : . } 2 } YELLOW PER MUTCD I
(TYP.) | | ﬁf | ;:T),\ _
#16's AT 280 O.C. 238 | | #16 REBAR | T-Tﬁfjf
(SEE REBAR DETAIL) b d r \ [ 464 77 }1‘ ‘ }
197 ‘ ! 667 76 89 T T T T L s
38 CL. :' ': 292 R
(TYP. ) I [ | [ )
197 | | o o o
4 \ r | |
{ T S fe00 | —/————————————————_ H -
- 0 1 n 137 137 108
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57 426
END VIEW 125 10 SPACES AT 280 REFLECTOR
_— REBAR DETAIL (SEE NOTES)
ELEVATION VIEW
19 DIA. BAR NOTES:
22 R /
\@ (@ USE CLASS "DD" CONCRETE OR EQUIVALENT.
Q0P _FABRICATION REQUIREMENTS: ) @ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
‘ ‘ AASHTO M31M, GRADE 420.
1. USE REINFORCING STEEL CONFORMING TO ASTM 990
19 DIA. BAR 9.5 (6) ~ 102 ATOBM, GRADE 420 FOR REBAR BEING WELDED () CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED
AND CONFORMING TO AASHTO M270M, GRADE 250 OR BETTER. CONNECTING

152 883
L0z L ’/»319 REBAR
LOOP DETAIL

(TYP, )
/ 9.5 (6) / 102
2.

TO LOOPS.

LOOP ENDS CONSIST OF SMOOTH ROUND BARS
CONFORMING TO AASHTO M270M, GRADE 250.

COLD BEND THE LOOPS BY USING A JIG THAT
WILL PRODUCE AN ACCURATE RADIUS WITHOUT
MARRING THE BAR. DO NOT HEAT THE BAR TO
FACILITATE BENDING.

4. WELD REBAR TO LOOPS USING 3 mm DIA. E8018
ROD. DO NOT TACK WELD THE PIECES TOGETHER
PRIOR TO WELDING.

5. USE A CERTIFIED WELDER IN ACCORDANCE WITH
THE CURRENT EDITION OF AWS DI.4. DO NOT
PLACE THE WELDED ASSEMBLY IN THE FORM
UNTIL IT HAS BEEN INSPECTED.

6. NO ADDITIONAL WELDING IS PERMITTED ON THE
SMOOTH ROUND BARS OR REINFORCING STEEL.

=) f
57 R

OPTIONAL LOOP DETAIL

OPTIONAL LOOP FABRICATION REQUIREMENTS:

1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO

M270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS.

2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN

ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT

THE BAR TQ FACILITATE BENDING.

3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR

REINFORCING STEEL.

PINS NEED NOT BE PAINTED.

@CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER

TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE. ALL

DIMENSIONS ARE MILL IMETERS

(mm) UNLESS OTHERWISE NOTED.

(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER

OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT
PROPER FIT-UP CAN BE MAINTAINED ON ALL ROADWAY AL IGNMENT,

DETAILED DRAWING

CURVES AS WELL AS ON TANGENT. THIS IS TO BE DETERMINED EARLY
IN FABRICATION.

REFERENCE
STANDARD SPEC.
SECTION 554, 606

DWG. NO.
606-61

(® ATTACH REFLECTORS TO RAIL EVERY 9.15 METERS. FOLLOW THE
MANUFACTURER'S SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW
PAVED (FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.

* 19 mm CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED SO THAT A

ALTERNATE CONCRETE
BARRIER RAIL

SMOOTH EDGE RESULTS.) 13 mm CHAMFER IS ACCEPTABLE.

EFFECTIVE: FEBRUARY 2005

%% USE THIS RAIL ON A CASE-BY-CASE BASIS AS SPECIFIED IN THE PLANS.

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORT AT ION




50.8 DIA.
HOLE (TYP.

PINNING

TRAFFIC
SIDE

TRAFF IC
SIDE

)

100 (TYP.)

ﬁASPHALT PAVEMENT
| RN

TRAFFIC
SIDE

NON-TRAFFIC
SIDE

1 1 1
324 (TYP.) \ // 2 \ \
// > DRILL 25 DIA. PILOT HOLES
— WHEN NECESSARY
25.4 DIA. x 762
GALVANIZED STEEL PIN
END VIEW (TYP.)
{OPTION 1)
TYPE 1 ANCHOR
(FOR TEMPORARY OR PERMANENT CONCRETE BARRIER
RAIL INSTALLATIONS ON ASPHALT PAVEMENT)
PINNING HOLE (TYP.)
600
a‘ ’«300
I
o O,/ o o
- |l
(=) (=) <
6
3004 -~ 00

TYPE 1 ANCHOR
PLAN VIEW
76

76 x 12 x

76 x 10 x

TYPE 2 ANCHOR:

TYPE 3 ANCHOR:

140

140

TYPE 2 ANCHOR:
27.0 DIA. HOLE

TYPE 3 ANCHOR:
20.6 DIA. HOLE

n A

ATTACHMENT DETAIL

END VIEW
(OPTION 2)

ATTACHMENT "A"

(SEE DETAIL)

TRAFFIC
SIDE

TRAFFIC
SIDE

NON-TRAFFIC
SIDE

ATTACHMENT "A"
(SEE DETAIL)

ATTACHMENT "A"
(SEE DETAIL)

ATTACHMENT "B"
(SEE DETAIL)

AHA = T T AI] T
2 [ S SR SR N

CONCRETE PAVEMENT
a RN

2
o
A==
o
o
v
o
v s
=

OPTION 1
OPTION 2

TRAFFIC ON BOTH SIDES OF C.
TRAFFIC ON ONE SIDE OF C.B.

B.R.
R

ATTACHMENT
LOCATION (TYP.)

600

fat

LT
TN

TYPE 2 ANCHOR:

TYPE 3 ANCHOR:

76 x 76 x 12 L x 200

76 x 76 x 10 L x 200

TYPE 2 ANCHOR:

25.4 EXPANSION BOLT WITH

140 MIN. EMBEDMEN

TYPE 3 ANCHOR:

19. 0 EXPANSION BOLT WITH

89 MIN. EMBEDMENT

T

TYPE 2 ANCHOR
PLAN VIEW

TYPE 2 ANCHOR:
27.0 DIA.

TYPE 3 ANCHOR:
20.6 DIA.

HOLE

HOLE

END VIEW END VIEW
(OPTION 1) (OPTION 2)
TYPE 2 & 3 ANCHORS
(FOR TEMPORARY CONCRETE BARRIER RAIL
INSTALLATIONS ON CONCRETE PAVEMENT)

ATTACHMENT
LOCATION (TYP.)
600 600

L
[T

‘ 1525

TYPE 3 ANCHOR
PLAN VIEW

NOTES:

(USE THESE ANCHORS WITH STANDARD CONCRETE BARRIER
RAIL (C.B.R.), AS SHOWN IN DTL. DWG. NO. 606-60,
WHEN DEFLECTION OF THE SYSTEM NEEDS TO BE LIMITED.

®@CAST THE PINNING HOLES INTO THE C.B.R USING 50.8
I.D. STEEL PIPE. DO NOT DRILL THE PINNING HOLES.

@ USE STEEL CONFORMING TO AASHTO M270M, GRADE 250 OR
BETTER FOR PINS AND ATTACHMENT ANGLES. GALVANIZE
IN ACCORDANCE WITH AASHTO M1l 1M

(@USE TYPE 2 ANCHORS WHEN A DEEPER EMBEDMENT (140 mm)
INTO THE BRIDGE DECK OR CONCRETE PAVEMENT IS PERMISSIBLE.

® ADJUST THE LOCATION OF THE TYPE 2 OR TYPE 3 ANCHORS
TO AVOID THE MAIN REINFORCING WHEN PLACED ON BRIDGE
DECKS.

76

®USE SHIMS TO PROPERLY FIT THE TYPE 2 OR TYPE 3 ANCHORS
TO THE BARRIER AND ROADWAY SURFACES.

(@ AFTER REMOVING TYPE 2 OR TYPE 3 ANCHORS, CLEAN THE ALL DIMENSIONS ARE MILLIMETERS

HOLES IN THE CONCRETE PAVEMENT AND FILL WITH AN (mm) UNLESS OTHERWISE NOTED.

200

APPROVED NON-SHRINK OR EPOXY GROUT.

(®REMOVE TYPE 1 ANCHORS BY FIRST DRIVING THE STEEL PINS

DOWN THROUGH THE BARRIER TO ALLOW LIFTING OF THE DETAILED DRAWING

ATTACHMENT

"B" DETAIL

ANDA . -
SECTION 554, 606 606-62

BARRIER WITHOUT INTERFERENCE. THEN REMOVE THE PINS
FROM THE PAVEMENT AND FILL THE PINNING HOLES WITH AN
APPROVED SEALANT.

CONCRETE BARRIER RAIL
ANCHORS

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride
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(6 THICK) T }
(TACK WELD)
—N\— 838

s

CONNECTING PIN DETAIL

305

38 CL. (TYP.)
g

#19's AT 280 0.C.
y (SEE REBAR DETAIL)

38 CL. (TYP.)

END VIEW

19 DIA. BAR 9.5 (6) ~ 102
9.5 (6) -~/ 102

22 RXG ‘ : / :jsz

(TYP.

|_152 | 883 |
102 [8I9 REBAR
LOOP DETAIL

- <T 102
REFLECTOR ® - f~——89
I [
T T T T
| | | |
359 | " | 315 s | |
} / LOOP (TYP. ) ‘\L L 559 } } 359
(SEE LOOP DETAIL) Nem—————————— 1 — |
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[ n \ 267 ’7£7J [
267 | I | ‘ %_ﬁ &7:? v
,7%31 777777777777 i \2:::1::::1::?77 89 | =i | 1169 267 I } |
************** . 267 Pl ! o5 |267
267 ‘ OPTIONAL LOOP (TYP.) J| | I
‘ (SEE OPTIONAL N 1169 —— B
Yoo LOOPDETAL) —— T N a1 = 521 —= 1
| | 267 Ll
T [ S -+ 77}7\_‘LI25 267
™" % see note T” r - {7 @:ﬁ‘ B
940 1170 > ‘ 102 N L
I T 1 (i .
S O I
[y N
TE ELEVATION VIEW % SEE NOTE
INTERMEDIATE REBAR NOT SHOWN
FOR CLARITY
| | END VIEW
T / T ] 44 (23)
416 ul } } I
[ | | [
C i i | 9|
A A |
| ‘ / ‘ | o 44 |
] | | L] 1
| | 1 | -
; ; Byl ) e R /W R
‘ 3.05 m ‘ 89 102
I 1
o oy
PLAN VIEW | — i
[ [
) [ |
#19's (TYP.) ,46$‘ " - |
[
T T ya
‘ ‘ T 32 DIA. PIN
| [ W/ 76 SQUARE
| [ WASHER (SEE
[ [ DETAIL)
[ [ #19 REBAR
| | N\
:' ‘: 1022 NOTES:
| i (D USE CLASS "DD" CONCRETE OR EQUIVALENT.
[ ‘ 292 R @REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
[ } - AASHTO M31M, GRADE 420.
[
| [ 279 3 CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED AND
ottt =1 B CONFORMING TO AASHTO M270M, GRADE 250 OR BETTER. CONNECTING
- 0 il . 159 PINS NEED NOT BE PAINTED.
686 @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER TO
125 | 10 SPACES AT 280 FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
() THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT
ELEVATION VIEW '9 DIA. BAR REBAR DETAI NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO
22 R DETERMINE THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL ROADWAY
X ALIGNMENT, CURVES AS WELL AS ON TANGENT. THIS IS TO BE DETERMINED
P_FABRICATION REQUIREMENTS: . EARLY IN FABRICATION.
I. USE REINFORCING STEEL CONFORMING TO ASTM ‘ 990 ® ATTACH REFLECTORS TO RAIL EVERY 9.15 m. FOLLOW THE MANUFACTURER'S
A706M, GRADE 420 FOR REBAR BEING WELDED SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW PAVED (FLUSH)
TO LOOPS. ‘ MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.
) 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS C S 76 5 89 %19 mm CHAMFER ENTIRE OPENING
CONFORMING TO AASHTO M270M, GRADE 250. /fhjmg (OR SUFFICIENTLY ROUNDED SO
57 R THAT A SMOOTH EDGE RESULTS. )
3. COLD BEND THE LOOPS BY USING A JIG THAT - o o 13 mm CHAMFER IS ACCEPTABLE.
WILL PRODUCE AN ACCURATE RADIUS WITHOUT
MARRING THE BAR. DO NOT HEAT THE BAR TO QPTIONAL LOOP DETAIL
FACILITATE BENDING. o8 DETAILED DRAWING
! REFERENCE DWG. NO.
4, WELD REBAR TO LOOPS USING 3 mm DIA. E8018 OPTIONAL LOOP FABRICATION REQUIREMENTS: ﬁfﬁthch,ﬁ'TZEENDSRTE STANDARD SPEC. 606-64
ROD. DO NOT TACK WELD THE PIECES TOGETHER SHEETING, WHITE SECTION 554, 606
PRIOR TO WELDING. I. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO REFLECTOR OR YELLOW
M270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS. e ——
5. USE A CERTIFIED WELDER IN ACCORDANCE WITH [SEE NOTES) PER MUTCD ® TALL CONCRETE
THE CURRENT EDITION OF AWS D1.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN BARRIER RAIL
PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
UNTIL IT HAS BEEN INSPECTED. THE BAR TO FACILITATE BENDING. ALL DIMENSIONS ARE MILLIMETERS .
(mm) UNLESS OTHERWISE NOTED. EFFECTIVE: FEBRUARY 2005
6. NO ADDITIONAL WELDING IS PERMITTED ON THE 3., NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR = JONTANA DEPARTMENT

SMOOTH ROUND BARS OR REINFORCING STEEL.

REINFORCING STEEL.

serving you with pride

OF TRANSPORT AT ION
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END VIEW % SEE NOTE ELEVATION VIEW * SEE NOTE
INTERMEDIATE REBAR NOT SHOWN
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(6 THICK) T } END VIEW
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|
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| | ‘ | |
—N\— 838 | | I | I
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b | | 3 |
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‘ ‘ 1 === Y17 I
»ﬂ« - ‘ ‘ ! 83 |102
32
‘ 3.05 m ‘ ***** - T
T 1 . ——y —
CONNECTING PIN DETAIL 200 DIA. HOLE | — |
FOR SPECIFIC SITES
SENSITIVE TO SMALL PLAN VIEW ‘ ‘
ANIMAL CROSSINGS % ‘ ‘
305 |
8L (Tve #19's (TYP.) 146 ‘
£ . ' T T ﬂ ’T/az i 32 DIA. PIN
I | | AR W/ 76 SQUARE
197 | | WASHER (SEE
#19's AT 280 0. C. | | DETAIL)
- (SEE REBAR DETAIL) ‘ i
197 \ / \ #19 REBAR
A | | \ 152 795 NOTES:
| |
197 38 CL. (TYP.) :' ': 1022 (DUSE CLASS "DD" CONCRETE OR EQUIVALENT.
) | | @REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
197 | | 292 R AASHTQ M31M, GRADE 420.
] | } () CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED AND
7| S | \ ‘ CONFORMING TO AASHTO M270M, GRADE 250 OR BETTER. CONNECTING
\ N 1 273 PINS NEED NOT BE PAINTED.
- i 4‘777777777777?777777 ] T T T -
- L || 1 159 @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER TO
L., 686 FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
125 —~] 10 SPACES AT 280 ) THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT
19 DIA. BAR NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO
END VIEW ELEVATION VIEW 22 R REBAR DETAIL DETERMINE THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL ROADWAY
ALIGNMENT, CURVES AS WELL AS ON TANGENT. THIS IS TO BE DETERMINED
P FABRICATION R REMENT C > EARLY IN FABRICATION.
LLBJ#E@_E—E—S: D
@® ATTACH REFLECTORS TO RAIL EVERY 9.15 m. FOLLOW THE MANUFACTURER'S
1. USE REINFORCING STEEL CONFORMING TO ASTM ‘ 990 ‘ SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW PAVED (FLUSH)
%ofnggRADE 720 FOR REBAR BEING WELDED ‘ MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.
9.5 (6) 102 * 1 HAMFER ENTIR PENIN
19 DIA. BAR . (TYP. ) 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS c < R e 80'C
/ 9.5 (6) 102 CONFORMING TO AASHTO M270M, GRADE 250. /mjl52 THAT A SMOOTH EDGE RESULTS. )
22 R 57 R IS ACCEPTABLE.
\C . . 3. COLD BEND THE LOOPS BY USING A JIG THAT e ; 89 13 mm CHAMFER IS ACCEPTABLE
— e A AU S T QPTIONAL LOOP DETAL UETED S 2Lt
152 883 | FACILITATE BENDING. o oo AS SPECIFIED IN PLANS. REFEI?DIENTC/EILED DRA%WGC o
T
L #19 REBAR 4. WELD REBAR TO LOOPS USING 3 mm DIA. E8018 OPTIONAL LOOP FABRICATION REQUIREMENTS: STANDARD SPEC. 606-65
102 [ ROD. DO NOT TACK WELD THE PIECES TOGETHER SECTION 554, 606
— X PRIOR TO WELDING. I. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TQ AASHTO 108 REFLECTORIZED TYPE
M270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS. 11 (HIGH INTENSITY) ALTERNATE
5. USE A CERTIFIED WELDER IN ACCORDANCE WITH SHEETING, WHITE
LOOP DETAIL THE CURRENT EDITION OF AWS DI1.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN REFLECTOR OR YELLOW TALL CONCRETE
=T UL AL PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT (SEE NOTES) PER MUTCD ® BARRIER RAIL
UNTIL IT HAS BEEN INSPECTED. THE BAR TO FACILITATE BENDING. DN O R L L WMETERS EFFECTIVE: FEBRUARY 2005
6. NO ADDITIONAL WELDING IS PERMITTED ON THE 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR =—  WONTANA DEPARTMENT

SMOOTH ROUND BARS OR REINFORCING STEEL.

REINFORCING STEEL.

OF TRANSPORT AT ION

serving you with pride




19 DIA. BAR 9.5 (6) N\ 102

LOOP FABRICATION REQUIREMENTS:
USE REINFORCING STEEL CONFORMING TO ASTM ATO6M, GRADE 420 FOR REBAR BEING WELDED TO LOOPS.

76 89 9.5 (6) ~ iop NP 19 DIA. BAR
22 R 22 R / 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS CONFORMING TO AASHTO M270M, GRADE 250.
©REFLECTORIZED TYPE k I ) 2 k > 3. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ACCURATE RADIUS WITHOUT MARRING
Hl LHIGH INTENSITY ) : I ) 58 , THE BAR. DO NOT HEAT THE BAR TQ FACILITATE BENDING.
SHEETING, WHITE OR DEN TH ‘
YELLOW PER MUTCD i ‘ 990 4. WELD REBAR TO LOOPS USING 3 mm DIA. E8018 ROD. DO NOT TACK WELD THE PIECES TOGETHER
108 o2 L #19 REBAR PRIOR TO WELDING.
238 —— [ : 5. USE A CERTIFIED WELDER IN ACCORDANCE WITH THE CURRENT EDITION OF AWS D1.4. DO NOT
REFLECTOR ' g ) /,DIISZ PLACE THE WELDED ASSEMBLY IN THE FORM UNTIL IT HAS BEEN INSPECTED.
305 — (SEE NOTES) LOOP DETAIL 5T R 6. NO ADDITIONAL WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR REINFORCING STEEL.
1oz I~ OPTIONAL | OOP FABRICATION REQUIREMENTS:
89 R OPTIONAL LOOP DETAIL
I. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
- REFLECTOR ® M270M, GRADE 250 TQ FABRICATE THE OPTIONAL LOOPS.
152
2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
359 102 ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
LooP (TvP. 89 THE BAR TO FACILITATE BENDING.
559 .
= 1 g / (SEE LOOP DETAIL) 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
== === ======= | ‘ REINFORCING STEEL.
[ [ 207
267 | | [ 375 146
1169 S —— = — 32 R
89 ’ — \ ! 2= ——————=n ﬂ I
‘ OPTIONAL LOOP (TYP.) I | 190 —
267 (SEE OPTIONAL S === —— o — 813
_ | LOOP DETAIL) ——— E 89 _
419 L | 190 b
— l 4++-—_ . _ _ __ _ _ _ _ |l
521 E=t============== - L
| N = 273 330 =
3se [ \ 349 #16 REBAR
L - [  he54
P~ % see noTE [ 1022
57] 76J 127
735 1170
‘ ‘ J 102 292 R
* SEE NOTE 102 I
ELEVATION VIEW % SEE NOTE on
LEFT END VIEW RIGHT END VIEW 159
INTERMEDIATE REBAR NOT SHOWN 686
FOR CLARITY ‘
25 b r 1
76 SQUARE . e 32 R REBAR DETAIL LEFT END
WASHER T T j‘ 49 (£3)
(6 THICK)
(TACK WELD) @i: @ NOTES:
3 #
A 16 REBAR 164 (USE CLASS "DD" CONCRETE OR EQUIVALENT.
838 (LT. END) \ 305
— 597 (RT. END) | 667 @ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
—{\— I~ 292 R AASHTO M31M, GRADE 420.
_:1’_’/4/— @ CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS
DETAILED AND CONFORMING TO AASHTO M270M, GRADE 250 OR BETTER.
CONNECTING PINS NEED NOT BE PAINTED.
- " 3.05 m - @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH
. 137 137 SLIGHT TAPER TO FACILITATE FORM REMOVAL. RECTANGULAR
PLAN VIEW 426 CUTOUTS ARE ACCEPTABLE.
(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
CONNECTING PIN DETAIL NOTE: REBAR DETAIL RIGHT END PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT

38 CL. (TYP)

832

LEFT END VIEW

#16's @ 280 0.C.
y (SEE REBAR DETAIL)

38 CL.

(TYP)

255 R

LEFT AND RIGHT REBAR DETAILS ARE FOR NORMAL TALL AND REGULAR CONCRETE BARRIER

RAIL SECTIONS.

POSITION FROM THE BOTTOM AND THE 38 mm CLEARANCE AT ALL LOCATIONS.

#16's (TYP.)

TAPER REBAR HEIGHT AND WIDTH AS NEEDED BY MAINTAINING THE VERTICAL

‘ 10 SPACES o 280

ELEVATION VIEW

38 CL. (TYP. )j

#16's @ 280 0.C.
(SEE REBAR DETAIL)

255 R

38 CL. (TYP.)

NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO
DETERMINE THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL
ROADWAY ALIGNMENT, CURVES AS WELL AS ON TANGENT. THIS IS
TO BE DETERMINED EARLY IN FABRICATION.

® ATTACH REFLECTORS TO RAIL EVERY 9.15 m. FOLLOW THE
MANUFACTURER'S SPECIFICATIONS FOR ADHESIVE MOUNTING.
IN NARROW PAVED (FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE

BOTH SIDES.
25 R
(@ SEE DETAILED DRAWINGS 606-60 AND 606-64 FOR INFORMATION
67 ON THE ADJACENT CONCRETE BARRIER RAIL SECTIONS.

_ %19 mm CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED

SO THAT A SMOOTH EDGE RESULTS.) 13 mm CHAMFER IS
172 ACCEPTABLE.
197

DETAILED DRAWING
[ REFERENCE DWG. NO.
STANDARD SPEC. _

197 SECTION 544, 606 606-66

CONCRETE BARRIER

RAIL TRANSITION

610

RIGHT

RIGHT END VIEW

ALL DIMENSIONS ARE MILLIMETERS EFFECTIVE: FEBRUARY 2005
(mmJ) UNLESS OTHERWISE NOTED. = ONTANA DEPARTHENT

OF TRANSPORT AT ION

serving you with pride




813

VERTICAL POSITION FROM THE BOTTOM AND THE
38 mm CLEARANCE AT ALL LOCATIONS.

25 R
375
255 R A
83 _
330 213 349
178 76
LEFT END VIEW
NOTE:
REBAR TYPICAL AT LEFT END ONLY. TAPER THE
REBAR HEIGHT AS NEEDED, BY MAINTAINING THE

152
2R o
o 38 CL. [
(TYP.)
#16 REBAR #16's AT 280 O.C. 238
422 464 (SEE REBAR DETAIL) a
667
292 R 38 CL. 191
) L (TYP. ) I
244 197
137 137 1
426 571
REBAR DETAIL LEFT END LEFT END VIEW
76 SQUARE WASHER
(6 THICK) 25
(TACK WELD)\ 7
—hL 597
R Bt * SEE NOTE

CONNECTING

PIN DETAIL

ISOMETRIC VIEW

25

255 R

178

INTERMEDIATE REBAR NOT

* SEE NOTE

NOTES:

76 - r
. LOOP (TYP. )
(SEE LOOP DETAIL)
251
- £
190
190
Bl e e
77777777 N
k* SEE NOTE
635 ‘ 1170
T
* SEE NOTE ELEVATION VIEW
SHOWN FOR CLARITY
305

<8
44 (x 31»J

3.05 m

PLAN VIEW

OPTIONAL LOOP (TYP.)
(SEE OPTIONAL

T LOOP DETAIL) #16's (TYP.)
—————l 7:1:*>“\
]
|
i:::::::::i:::://J \\
i

152

813

RIGHT END VIEW

(D USE CLASS "DD" CONCRETE OR EQUIVALENT.

(@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
AASHTO M31M, GRADE 420.

(@ CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED
AND CONFORMING TO AASHTO M270M, GRADE 250 OR BETTER. CONNECTING
PINS NEED NOT BE PAINTED.

@ CUTOUTS ON LEFT END OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER
TO FACILITATE FORM REMOVAL.

RECTANGULAR CUTOUTS ARE ACCEPTABLE.

(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST

CONCRETE BARRIER RAIL.

ASSEMBLE AND PIN SUFFICIENT NUMBER OF

PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER
FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT, CURVES AS WELL

AS ON TANGENT.

THIS IS TO BE DETERMINED EARLY IN FABRICATION.

® SEE DTL. DWG. NO. 606-60 FOR INFORMATION ON THE ADJACENT
CONCRETE BARRIER RAIL SECTION.

* 19 mm CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED SO THAT A

SMOOTH EDGE RESULTS. )

f

9 SPACES AT 280

ELEVATION VIEW

13 DIA. BAR 9.5 (8) ™\ 102

/ 9.5 (6) / 102

(TYP. )

102

883 |

L /»#I‘B REBAR

LOOP DETAIL

LOOP FABRICATION REQUIREMENTS:

USE REINFORCING STEEL CONFORMING TO ASTM
A7T06M, GRADE 420 FOR REBAR BEING WELDED
TO LOOPS.

LOOP ENDS CONSIST OF SMOOTH ROUND BARS
CONFORMING TO AASHTO M270M, GRADE 250.

COLD BEND THE LOOPS BY USING A JIG THAT
WILL PRODUCE AN ACCURATE RADIUS WITHOUT
MARRING THE BAR. DO NOT HEAT THE BAR TO
FACILITATE BENDING.

WELD REBAR TO LOOPS USING 3 mm DIA. E80Q18
ROD. DO NOT TACK WELD THE PIECES TOGETHER
PRIOR TO WELDING.

USE A CERTIFIED WELDER IN ACCORDANCE WITH
THE CURRENT EDITION OF AWS D1.4. DO NOT
PLACE THE WELDED ASSEMBLY IN THE FORM
UNTIL IT HAS BEEN INSPECTED.

NO ADDITIONAL WELDING IS PERMITTED ON THE
SMOOTH ROUND BARS OR REINFORCING STEEL.

13 mm CHAMFER IS ACCEPTABLE.

19 DIA. BAR
22 R /
X I

990 |

‘ -

OPTIONAL LOOP DETAIL

OPTIONAL LOOP FABRICATION REQUIREMENTS:

1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
M270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS.

2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
THE BAR TO FACILITATE BENDING.

3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
REINFORCING STEEL.

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

SN SPEC DWG. NO.
ANDA . B
SECTION 554, 606 606-68

CONCRETE BARRIER
RAIL TERMINAL SECTION
(ONE-WAY DEPARTURE)

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




SCHEDULE OF GUARDRAIL HARDWARE

DESIG&;TION DESCRIPTION DTI(.éoeDlﬂg;t#l;lO. G‘??F’?SRAIL
FBBO1-05 M16 GUARDRAIL BOLT AND RECESS NUT 82 w
FBHO1 M8 HOOK BOLT 92 C
FBHO2 M8 ALTERNATE HOOK BOLT 92 C
FBX10a M10 HEX BOLT 82 B
FBX12a M12 HEX BOLT 82 B, C
FBX14a M14 HEX BOLT 82 B
FBX16a M16 HEX BOLT 82 w
FBX20a M20 HEX BOLT 82 w
FBX20b M20 HIGH STRENGTH HEX BOLT 82 B
FCAO1 CABLE ASSEMBLY 84 w
FMMO 1 CABLE WEDGE 94 C
FMMO2 POST SLEEVE 84 w
FNS20 M20 SQUARE NUT 82 C
FNX08a M8 HEX NUT 82 C
FNX10a M10O HEX NUT 82 B
FNX12a M12 HEX NUT 82 B, C
FNX14a M14 HEX NUT 82 B
FNX16a M16 HEX NUT 82 w
FNX20a M20 HEX NUT 82 C, W
FNX20b M20 HIGH STRENGTH HEX NUT 82 B
FNX24a M24 HEX NUT 82 w
FPAO1 GUARDRAIL ANCHOR BRACKET & END PLATE 84 w
FPAO2 CABLE ANCHOR BRACKET 95 C
FPBO1 BEARING PLATE 18 & 46 w
FPPO1 BOX BEAM SUPPORT BRACKET 97 B
FRH20a M20 HOOKED ANCHOR ROD 82 C
FWC10a M1O FLAT WASHER 82 B
FWC12a M12 FLAT WASHER 82 B,C
FWC14a M14 FLAT WASHER 82 B
FwCiéa M16 FLAT WASHER 82 w
FWC20a M20 FLAT WASHER 82 C, W
FWC20b M20 HARDENED FLAT WASHER 82 B
FWC24a M24 FLAT WASHER 82 w
FWRO3 RECTANGULAR PLATE WASHER 84 w
PDBO1 WOOD BLOCKOUT 05A & 058 w
PDEO2 WOOD GUARDRAIL POST 05A w
PDEO9 CRT POST 46 w
PDFO1 WOOD BREAKAWAY POST 46 w
PDFO03 END POST 18 w
PLSO1 SOIL PLATE 92 & 97 B, C
PLSO3 SOIL PLATE 46 w
PSEO1 CABLE GUARDRAIL LINE POST 92 C
PSEO5 TYPE D BOX BEAM POST 97 B
PSEO6 CABLE GUARDRAIL ANCHOR POST 95 C
PSE08 TYPE A BOX BEAM POST 97 B
PTEO5 STEEL TUBE 46 w
PWEO1 STEEL GUARDRAIL POST 058 w
RBMO1 BOX BEAM RAIL 98 B
RBMO5 BOX BEAM TERMINAL RAIL 98 B
RBSO1 BOX BEAM SPLICE PLATE 98 B
RCEO1 COMPENSATING CABLE END ASSEMBLY 94 C
RCEO3 CABLE END ASSEMBLY 94 C
RCMO1 19.1 DIA. CABLE 94 C
RWEOla-b W-BEAM END SECTION (FLARED) 88 w
RWEO2a-b W-BEAM TERMINAL CONNECTOR 88 w
RWEQ6a-b W-BEAM END SECTION (BUFFER) 88 w
RWMO2a-b W-BEAM (3.81 m LENGTH) 88 w
RWM22a-b W-BEAM (7.62 m LENGTH) 88 w
SECO1 CABLE GUARDRAIL TERMINAL ANCHOR ASSEMBLY 41 C

SCHEDULE OF GUARDRAIL HARDWARE

DESIG(I}IDATION DESCRIPTION Dn(.éogyv&“rjwo. cTum?RAlL
N/A TURNBUCKLE CABLE END ASSEMBLY 94 c
N/A KEEPER PLATE 95 c
N/A TYPE B BOX BEAM POST 97 B
N/A TSI152 x 152 x 4.8 BR. APP. SECT. UPPER RAIL NO. 1 98 B
N/A TSI152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NO. 1 98 B
N/A TS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NO. 2 98 B
N/A TSI152 x 51 TO TSI52 x 152 CONNECTION SLEEVE 98 B
N/A TS152 x 51 CONNECTION SLEEVE 98 B

NOTES:

(D SEE AASHTO-AGC-ARTBA JOINT COMMITTEE

TASK FORCE

13 REPORT "A GUIDE TO

STANDARDIZED HIGHWAY BARRIER HARDWARE"
PUBLICATION FOR ADDITIONAL AND DETAILED
HARDWARE SPECIFICATIONS.

@ GUARDRAIL TYPE CODES:

w

B

= W-BEAM METAL GUARDRAIL
C = CABLE GUARDRAIL
= BOX BEAM GUARDRAIL

ALL DIMENSIONS ARE MILLIMET ERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 606 606-80

SCHEDULE OF
GUARDRAIL HARDWARE

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




N (_
7 N —
\N / -
~ — T
ST
HEX BOLTS HEX NUT FLAT WASHERS
BOLT SIZE| DESIG:ATION | L | (MIL. ) NUT SIZE DESIG:ATION Wpé?;EER DESIGNATION
REGULAR HEX BOLTS REGULAR HEX NUTS REGULAR FLAT WASHERS
MI10 FBX10a 89 38 M8 FNX08a M10 FWC10a
MIO0 FBX10a 191 38 M10 FNX10a MI12 FWC12a
M12 FBX12a 38 FULL MI2 FNX12a M14 FWCl4a
M12 FBX12a 63 a4 MI4 FNX14a MI6 FWC16a
M14 FBX14a 203 51 M6 FNX16a M20 FWC20a
M6 FBX16a 38 | FuLL M20 FNX20a M24 FWC24a
M20 FBX20a 203 51 M24 FNX24a HARDENED
M20 FBX20a 241 51 HIGH STRENGTH FLAT WASHERS
HIGH STRENGTH HEX BOLTS HEX NUTS M20 FWC20b
M20 FBX20b 51 38 M20 FNX20b
M20 FBX20b 102 51
M20 FBX20b 203 51
RECESS ONE
OR BOTH SIDES
DESIGNATION [ T
* (MIN. )
— FBBO! 31 FULL
HHWHHHHHWHHHI I,G I F8B02 51 | 38
LGRS URUYLAE | FBBO3 254 44
T { b FBBO4 457 63
. FBBOS 635 51

Mi16 GUARDRAIL BOLT & RECESS NUT

FBBOI1-05%
457
|
) ] (LUMOERIONI § o
i === 75 (MIN. )
\
60 R
M20 SQUARE NUT M2O HOOKED ANCHOR ROD
FNS20% FRH20a%
zoi |
NOTES: 75 (MIN. )

(DBOLTS AND ANCHOR RODS ARE TQ CONFORM TO THE REQUIREMENTS OF
ASTM F568M CLASS 4.6. NUTS ARE TO CONFORM TO THE REQUIREMENTS

OF AASHTO M291M (ASTM A563M) CLASS 5. USE STEEL WASHERS. ALL DIMENSIONS ARE MILLIMETERS

@HIGH STRENGTH BOLTS ARE TO CONFORM TO THE REQUIREMENTS OF

AASHTO M164M (ASTM A325M) TYPE 1.

HIGH STRENGTH NUTS ARE TO

CONFORM TO THE REQUIREMENTS OF AASHTO M291M (ASTM A563M)
CLASS 10S. HARDENED WASHERS ARE TO CONFORM TO THE REQUIREMENTS

OF AASHTO M293M (ASTM F436M).

@GALVANIZE BOLTS, NUTS AND WASHERS IN ACCORDANCE WITH AASHTO M232M

(ASTM AI153M). NO PUNCHING, DRILLING OR CUTTING IS PERMITTED AFTER

GALVANIZING.

% SEE DTL. DWG. NQO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

gFnggNggc DWG. NO.
ANDA . _
SECTION 606 606-82

GUARDRAIL HARDWARE

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




1980

| AUNRANARARANRY

LI‘E)‘I DIA. (6 x 19)

GALVANIZED CABLE

L
‘ 177.8 68.3  133.4
19.1 DIA. CABLE TO
95 ’*T 9.5 BE SWAGE CONNECTED
1
WL [ ¢ 9
25.4
4.3 L3"8

STANDARD SWAGED FITTING

AND STUD (STUD THREADED

ENTIRE LENGTH)
NOTES:

(DFOR RELATED FASTENER HARDWARE SEE FWC24a%, FNX24a% AND
FPAOQT %,

@ MACHINE THE SWAGED FITTING FROM HOT-ROLLED CARBON STEEL.
CONFORMING TO THE REQUIREMENTS OF ASTM A576M, GRADE 1035,
AND ANNEAL SUITABLE FOR COLD SWAGING. GALVANIZE THE SWAGED
FITTING IN ACCORDANCE WITH AASHTO M111M (ASTM A123M) BEFORE
SWAGING. DRILL A LOCK PIN HOLE TO ACCOMMODATE A 6.4 mm,
PLATED SPRING STEEL PIN THROUGH THE HEAD OF THE SWAGED
FITTING TO RETAIN THE STUD IN THE PROPER POSITION.

@ THE STUD IS TO CONFORM TO THE REQUIREMENTS OF ASTM F568M
CLASS 8.8 AND BE GALVANIZED IN ACCORDANCE WITH AASHTO M232M

(ASTM AI53M). PRIOR TO GALVANIZING,
THE STUD END FOR THE LOCKING PIN.

MILL A 9.5 mm SLOT INTO

(@ WIRE ROPE IS TO CONFORM TO THE REQUIREMENTS OF AASHTO
M30M AND BE 19.1 mm PREFORMED, 6 x 19, WIRE STRAND CORE OR
INDEPENDENT WIRE ROPE CORE (IWRC), GALVANIZED, RIGHT
REGULAR LAY, MANUFACTURED OF IMPROVED PLOW STEEL WITH A
MINIMUM BREAKING STRENGTH OF 190.4 KkN.

(®© THE SWAGED FITTING, STUD AND NUT (FNX24a%) MUST DEVELOP THE
BREAKING STRENGTH OF THE WIRE ROPE.

CABLE ASSEMBLY
FCAOI1 %
44,5 _
T T 19.1 DIA. (TYP.)
\ \ / 23.8 9.5 %
50 | ‘ ‘ | a.3) 2% A & 60.3
e jfﬂff 3.5 ©
102 } } } } D =
I |
‘ ‘ T : T
fleo——1°t 50+ Lo
[ | N
406 102 ‘ | I ‘ \ } } }
[ [
: ‘ BENT PLATE 80 [ ‘ [
1lé—|— ot 'Oj T I
| } } | ! | | | 150
102 | ‘ ‘ | | —27.0 [ | \
: | | : : DIA. | .
Hel= 1= S O |
50 | | ‘ T30 } ‘ }
— o
| —
40 :
(LA
ANCHOR BRACKET & END PLATE POST SLEEVE
FPAO1 % FMMO2 *
4.8 (APPROX.
BASE METAL 76. 2
THICKNESS)»‘ r
| NOTES:
| (® ANCHOR BRACKETS, END PLATES AND RECTANGULAR
44.5 [ L PLATE WASHERS ARE TQ CONFORM TO THE REOUIREMENTS /(A;'Ln)Dmiﬂt_s;gugrzggwtg?%}réfs
OF AASHTO M270M (ASTM ATO3M) GRADE 250 STEEL :
‘ 22.25 PLATE. POST SLEEVES ARE TO CONFORM TO THE
‘ REQUIREMENTS OF ASTM A53M GRADE B. DETAILED DRAWING
! 38. 1 (D GALVANIZE FABRICATED PARTS IN ACCORDANCE WITH REFERENCE DWG. NO.
—~— AASHTO MI11M (ASTM A123M). NO PUNCHING, DRILLING STANDARD SPEC. 606-84
17.5 X 25.4 OR CUTTING IS PERMITTED AFTER GALVANIZING. SECTION 606

SLOTTED HOLE
% SEE DTL. DWG. NO.

RECTANGULAR PLATE WASHER CUARDRAIL HARDWAR

FWRO3*

606-80 FOR SCHEDULE OF

E. W-BEAM METAL

GUARDRAIL HARDWARE

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




— THICKNESS (SEE NOTES)

TOLERANCE
311.2 (-0.0, +4. 8)
1

(£4,8)

¢ POST BOLT SLOT

IOBﬂ F ﬂ ’*50(-5,4»30)
‘ 1 L post soLT stor
P 19.1 x 63.5

| SPLICE BOLT SLOT

‘ 23.0 x 28.6
\ f \ \
50(-5, +30) = »1 108
216
W-BEAM
RWMO2a-b* OR RWM22a-b*

(3.81 m LENGTH) (7.62 m LENGTH)

CONTOUR TO FIT N
OVER RE-3-73 .
o | |
30 f\ ‘ ‘
15.9 | 190.
57.2# 215.9 | 190.5
o= —o—
406. 4
3.2 ™7 (APPROX. )
=
L SLOTTED HOLES
23.0 x 28.6
W-BEAM END SECTION (BUFFER)
RWEO6a-b*
NOTES:
% DESTINATION VETAL
SUFF IX THICKNESS
a 12 GAGE (2.7 mm)
b 10 GAGE (3.5 mm)
%SEE DTL. DWG. NO. 606-80 FOR SCHEDULE

OF GUARDRAIL HARDWARE.

698. 5

158.0 540.5

317.5 LAP

\
Pl
LT sL
ﬁ | / 254.0
T

SPLICE BOLT SLQT

23.0 x 28.6
108 108
| |
155.6| [] \ /
311.2 F—= |
(1= I W —
e
o+l I+
POST BOLT SLOT
19.1 x 63.5
W-BEAM END SECTION (FLARED)
RWEO1a-b*
CRQSS-SECTION IS TO
REST WITH RWMO20-b or RWM22a-b
NEUTRAL AXIS
P e e ——
85.7{ o
\ 762.0
T
183.0 579.0
108 102
75 > ‘ ‘ i ~—150
| L L
B 3
. 89
- ] 311.2
| 89
o

V24
25.4 DIA. HOLES

19.1 x 63.5 POST
BOLT SLOT (OPTIONAL)

W-BEAM TERMINAL CONNECTOR

RWEO2a-b*
DETAILED DRAWING
SRTEFERRIE)NSCPIEC DWG. NO.
ANDA . _
SECTION 606 606-88

W-BEAM METAL

GUARDRAIL HARDWARE
ALL DIMENSIONS ARE MILLIMETERS

(mm) UNLESS OTHERWISE NOTED. EFFECTIVE: FEBRUARY 2005

MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




PROVIDE HOLES FOR
REFLECTOR ALT. A OR
ALT. B (SEE DTL. DWG. 19
NO. 606-40 FOR DETAILS) ﬁ/ 9.5 DIA. (TYP.)
89

| I
/ HOLES ON BACK M
*f -- OF POST REQUIRED —JIH
1 ONLY FOR ALTERNATE [
HOOK BOLTS :
76 ‘ I NOTES:

- 6 1 (DALL HOLES ARE 9.5 mm EXCEPT AS NOTED.

N 6 S75 x 8 kg/m————— (@ MANUFACTURE POSTS AND SOIL PLATES
'\ USING AASHTO M270M (ASTM ATOSM) GRADE
1 B 250 STEEL. ALL WELDING IS TO CONFORM

TO THE APPLICABLE AWS CODE.
1600

; [ E 50-280
6Y50-280

I (@ HOOK BOLTS ARE TO CONFORM TO THE
Il REQUIREMENTS OF ASTM 568M CLASS 4. 6.
Il NUTS ARE TO CONFORM TO THE REQUIREMENTS

200 x 610 x 6 PL. I OF AASHTO M231M (ASTM A563M) CLASS 5.
SOIL PLATE I
~ I (@ GALVANIZE FABRICATED PARTS IN ACCORDANCE
\ il WITH AASHTO MI11M (ASTM A123M).  GALVANIZE
11 610 HOOK BOLTS AND NUTS IN ACCORDANCE WITH

AASHTO M232M (ASTM A153M). NO PUNCHING,
I DRILLING, WELDING OR CUTTING IS PERMITTED
ON COMPONENTS AFTER GALVANIZING.

BOTTOM CORNERS MAY

I ®NUTS ARE OF THE HEAVY HEX TYPES. INSTALL
R TR o I BOLTS TO DEVELOP AN ULTIMATE PULL OPEN
I STRENGTH FROM 2225 N TO 4450 N APPLIED IN A
b oLE \\ I // DIRECTION NORMAL TO THE LONGITUDINAL AXIS OF
19.1 DIA. HOLE, 11 THE POST.
OPTIONAL FOR HANDLING T —T
/DURINC GALVANIZING 1 % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
AEE 100 GUARDRAIL HARDWARE.
L]

il oo -

CABLE GUARDRAIL POST AND SOIL PLATE
PSEO1* AND PLSOI1*

1.5 70 3.0
M8 ROUND BEND

r«f
’<—

X HOOK BOLT MB ALTERNATE
Y UN
25— !l BEND HOOK BOLT,
NO BACKING NUT
REQUIRED

N
I
I
I
I
I
I
I
I
I
| Il
M8 HEX NUT (FNX08a%) I M8 HEX BACKING
Ll Ll

NUT (FNXO8%) OR
APPROVED SHOULDER JJ—/\/—L

M8 HOOK BOLT ALTERNATE M8 HOOK BOLT
FBHO1 % FBHOZ *

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

SRTEFERRIE)NSCPIEC DWG. NO.

ANDA . _

SECTION 606 606-92
CABLE

GUARDRAIL HARDWARE

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




CABLE END (CAST

STEEL OR MALL IRON) STD. TURNBUCKLE, 305 TAKE-UP SPRING (GALV. ) WIRE ~ 14.3 DIA. MIN.

CABLE WEDGE

19. 1 DIA. CABLEf

M20 SQ. NUT
(FNS20%)

FLATTEN FOR WRENCH

60 30 190 114.3 LONG SPRING STOP

19.1 DIA, CABLE

CABLE WEDGE

FLATTEN FOR
WRENCH

M20 SQ. NUT

(FNS20%)
635

COMPENSATING CABLE END ASSEMBLY
RCEO1*

CABLE END (CAST FLATTEN FOR STD. TURNBUCKLE,
STEEL OR MALL IRON) WRENCH 305 TAKE-UP

19. 1 DIA. CABLE ;

CABLE WEDGE

CABLE END (CAST
STEEL OR MALL IRON)

FLATTEN FOR
WRENCH
19. 1 DIA. CABLE

CABLE WEDGE

M20 SQ. NUT M20 SQ. NUT
(FNS20%) R. H. R. H. L. H. R. H. (FNS20%)

TURNBUCKLE CABLE END ASSEMBLY

M20 WASHER FLATTEN FOR WRENCH
(FWC20a%)

CABLE END (CAST
STEEL OR MALL IRON)

20 DIA. 19. 1 DIA. CABLE
R.H. = RIGHT HAND
L-H. = LEFT HAND {nn/mp!00000000000000E
CABLE WEDGE
M20 HEX NUT
(FNX200%) 190 30| 60 ‘ M20 SO. NUT
R H. T ~R. A (FNS20%)
CABLE END ASSEMBLY
RCEO3*
‘ 46.8 ‘
[
< | g
A ‘
L=k g
| 5.2 R (TYP.) CAST STEEL | 19.1 DIA. = 3 x T WIRE ROPE
- OR MALL IRON
CABLE WEDGE 19. 1 DIA. CABLE
FMMO 1 % RCMO 1 *

NOTES:

@WIRE ROPE AND CONNECTING HARDWARE ARE TO CONFORM TO THE REQUIREMENTS OF AASHTO M30M
TYPE 1 CLASS A, 19.1 mm ROPE. CONNECTING HARDWARE MUST DEVELOP THE FULL STRENGTH OF A

SINGLE CABLE (111.2 kN)., CAST STEEL COMPONENTS ARE TO CONFORM TO THE REQUIREMENTS OF
AASHTO M103M (ASTM A27M). MALLEABLE IRON CASTINGS ARE TO CONFORM TO THE REQUIREMENTS
OF ASTM A47M. ALL DIMENSIONS ARE MILLIMETERS

(mm) UNLESS OTHERWISE NOTED.
@ AT ALL LOCATIONS WHERE THE CABLE IS CONNECTED TO A CABLE SOCKET WITH A WEDGE TYPE

CONNECTION, CRIMP ONE WIRE OF THE CABLE OVER THE BASE OF THE WEDGE TO HOLD IT FIRMLY IN PLACE.

@) COMPENSATING DEVICES ARE TO HAVE SPRING CONSTANTS OF 78.8 N/mm, PLUS OR MINUS 8.8 N/mm, DETAILED DRAWING

AND PERMIT A TRAVEL OF 150 mm PLUS OR MINUS 25 mm. REFERENCE DWG. NO.

STANDARD SPEC. 606-94

@DESIGN SOCKET BASKETS FOR USE WITH THE WEDGE DETAILED IN THIS DRAWING. SECTION 606
(B ALTERNATE HARDWARE DESIGNS WILL BE CONSIDERED FOR APPROVAL PROVIDED THEIR CONNECTION

DETAILS, FOR THE PURPOSE OF MAINTENANCE SUBSTITUTIONS, ARE COMPATIBLE WITH THE DETAILS OF CABLE

THIS DRAWING AND THEIR OQPERATING CHARACTERISTICS ARE SIMILAR TO THOSE OF THE HARDWARE IN GUARDRAIL HARDWARE

THIS DRAWING.

%SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE. EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride
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25.4 x 101.6 SLOTS

25.4 DIA. HOLES (TYP. TOP AND BOTTOM) 2
(TYP.
108 12.7 DIA. HOLES 108
?»\ ‘ I52\ (TYP, TOP AND BOTTOM) \ISZ‘ r;
‘ L | \ C
I e E
152 fiﬁ:%f:’:::t:ﬁ *'*'%*'*'%;if::'::f 7o
I | I 1
909 i “N" SPACES AT 1830 (TYP.) i 909
T T
FOR N=2 L=5478; N=3 L=7308; N=4 L=9138; N=5 L=10 968
BOX BEAM RAIL (TS152 x 152 x 4.8)
RBMO 1 %
25.4 DIA. HOLES (4) PLCS. (TYP. TOP AND BOTTOM)
102 12.7 DIA. HOLES (5) PLCS. 108
1%2‘ {TYP. TOP AND BOTTOM) \IS r::
| | : | [
*g* \*** ***T** ****T ***** - ] T Tl:
SR Oy S S s S S A S S T T peiyuni
% ,,ﬁi SR SR 7T 1 iigads
\ | \ \ \ P71
‘ 1220 ‘ 1220 i 1220 ‘ 1220 i 909
T T T T T
6195
TS152 x 152 x 4.8 BR. APP. SECT. UPPER RAIL NO. 1
25.4 DIA. HOLES (4) PLCS. (TYP. TOP AND BOTTQOM)
70 12.7 DIA. HOLES (5) PLCS. 95
17 ‘ (TYP. TOP AND BOTTOM) wt

2
1 === 7777‘77 - 1T - B T;**
'SZE;%ﬁ{,,% ,,,,,, % i':d::f jj::%’f%ﬁ%*
\ | \ \ \ T
577 ‘ 1220 | 1220 | 1220 | 1220 | 895.5
6352.5
TS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NO. 1
CUT 3 SIDES,
BEND AND WELD
— =< (TYP. )
15
25.4 DIA. HOLES (2) PLCS. —
(TYP. TOP AND BOTTOM) 2 ‘
70
j ‘ |52 I“T/le 7 DIA. HOLES (4) PLCS (TYP. TOP AND BOTTOM)r
| | | \
75}7 7777777777 T’ 77777777 1 :
o2 ,;i tt;gi:i::fWQ:i::i:f:ﬂ:, /AVSP“
[ \ [ \
895.5 ‘ 1830 | 1830 |76 W
4631.5
TS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NO. 2
152
TS152 x 152 x 4.8
<—»f 152
_ /TSISZXSl x 6.4
L x 152
4.8 THICK "X 15'
- 6.4
TS152 x 152 x 4.8 SECTION VIEW TS152 x 51 x 6.4 SECTION VIEW

4.8 PLATE BENT &
/ WELDED CONTINUOUS
| | | |

136
i i
] |
. .

35j 35j
CONNECTION SLEEVE

IS152 x 51

NOTES:

TOP AND BOTTOM)
152 25.4 DIA. HOLES
1 89 TOP AND BOTTOM)
— [ E— = 1068 457 ‘ 909 AR
R ]g%ésép— ‘
TEA [ | s
i —— 7
| 8§90 + — k==t |1%2
LENGTH ="L" MINUS 19 534 \ T T
\12.7 DIA. HOLES
BOX BEAM EXPANSION SPLICE END A (TYP. TOP AND BOTTOM)

(TYP,

CUT TOP & SIDE WALLS TO SHAPE.

BOTTOM WALL AS SHOWN.

TS152 x 51

T0 TS152 x

ONE END OF BOX BEAM RAIL ONLY. REQUIRED
FOR BOTH RAILS AT THE EXPANSION SPLICE. SEE END COVER ~  CUT 3 SIDES, (3 SIDES) o
PLATE DETAIL o BEND AND WELD \
12.7 DIA. HOLES (TYP.
TOP AND BOTTOM) END COVER PLATE DETAIL
(BAR 127 x 4.8 x 146)
BOX BEAM TERMINAL RAIL (TS152 x 152 x 4.8)
RBMO5 *
TACK WELD M20 HIGH 8 ~ 22.2 136 x 15.9
10 BEVEL STRENGTH HEX NUTS DIA. HOLES/X 684 BAR (2
(TYP. ) (TYP. ) REQUIRED EACH
N SPLICE )
r 7% ****** ? ********** 915
o O o © o © 136
5.9 102, 152 152 102
NN e—_—————————————— ] DR r9.5 PLATE [ T
76‘ 7 SPACES AT 76 = 532 ‘ 76 77L777L 777777777 L,,,L,,
T T
684 f—r—#r—r%r—rz rrrrrrr %3'—— -
BOX BEAM SPLICE PLATE  — T T T T
RBSO1 %
22.2 DIA. HOLES 76.2 x 25.4 SLOTS
(TYP. TOP AND BOTTOM) (TYP. TOP AND BOTTOM)
NOTE: NOTE:
WELD & GRIND SMOQTH TO FIT WELD & GRIND SMOOTH TO FIT
660 INSIDE TS152 x 51 x 6.4 INSIDE TS152 x 152 x 4.8
NOTE: (TYP. ) (TYP. )
16w e 'P2 204 152 | .. WELD & GRIND SMOOTH TO
\ \ \ ! FIT INSIDE TS152 x 51 x 6.4 136
| | | |
— — { | | | | |
i 1) E—————— -~~~ — -
,,,#f,f%a rrrrr '—'%3 - 136 Es T T S | | \ 136
R P — N _ _ ‘
22.2 DIA. HOLES ‘: e \Z 356 203 356 !
(TYP. TOP AND BOTTOM) 76.2 x 25.4 SLOTS i | 136
(TYP. TOP AND BOTTOM)
NOTE:

BEND

152 CONNECTION SLEEVE

(D MANUFACTURE BOX BEAM RAIL ELEMENTS FROM EITHER ASTM AS00M GRADE B

COLD ROLLED TUBING,

ROLLOVER PROTECTIVE STEEL
TEST THE MATERIAL PER ASTM E436M.

IS USED,

(ROPS ).

ASTM A501M HOT-ROLLED TUBING OR AUTOMOTIVE

WHEN ASTM A500M GRADE B STEEL

@ FABRICATE SPLICE PLATES AND CONNECTION SLEEVES FROM AASHTO M270M

GRADE 250 STEEL PLATE.

M20 HIGH STRENGTH HEX NUTS.

THE NUTS

ARE TO BE PLAIN UN-COATED

WELD THE NUTS TO THE PLATES

IN ACCORDANCE WITH THE APPLICABLE AWS CODE.

() GALVANIZE FABRICATED RAIL,

CONNECTION SLEEVES,

IN ACCORDANCE WITH AASHTO MI11IM.
OR CUTTING IS PERMITTED ON COMPONENTS AFTER GALVANIZING.

* SEE DTL. DWG. NO.

AND SPLICE PLATES

NO PUNCHING, DRILLING, WELDING

606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

ALL DIMENSIONS ARE MILL IMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 606 606-98
BOX BEAM

GUARDRAIL HARDWARE

EFFECTIVE: FEBRUARY 2005

= WONTANA DEPARTHENT
OF TRANSPORT AT ION

serving you with pride






